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Article I. 

On the Fufidamental State of the Magnetic Phenomena of the 
Electrical Comiecting Wire^ or on the Transverse Electrical 
Charge, By M. Prechtel, Director of the Polytechnic In- 
stitution in Vienna. (Communicated by the Author.) 

Magnetism produced by electricity is of the same nature as 
common magnetism; the apparently anomalous phenomena of 
electric magnetism may, therefore, oe recognized in the pheno- 
mena of the magnetism elicited by the earth's action, or by 
common magnetism ; and these pnenomena ought to , include 
the explanation of the phenomena of electro-magnetism. Set- 
ting out from this principle, I have made experimental researches 
on transverse magnetization^ the fundamental phenomena of which 
w'ere previously unknown. I believe that these phenomena givt. 
a satisfactory explanation of the physical state of the electro- 
magnetic connecting wire, and of electro-magnetic facts in 

S eiieral. I have discovered the following facts, which I have 
etailed in several memoirs, inserted in the first, fourth, and 
sixth nufnbers of M. Gilbert’s Annales de Physique for the year 
1821. These facts I shall now detail in succession. 

1. When a straight iron wire has one of its ends pres’entcd fSo 
the magnetic pole, it is well known to be magnetized, -or its two 
ends form magnetic poles of a certain degree of intensity. All 
circumstances being equlll, this polarisation is more intense in a 
perfectly straight wire than in one which has angles and inequa- 
lities. 

2. When an iron wire, which has its ends United jccuratel^ 
by wielding, is magnetized in a mode presently to be describedl^ 
New Series, vol. iv. b 
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^ilPlilM formed^ which^ possesses separate rpoles 

or heteroaomous poles alternately 
wf^^^Soig W^r. For these experiments the softest iron 
be employed. . . ^ 

; ap^hen jth^ino^t perfect circular form is given to an endless 
and Sna sj^ended vertically, it will be faued when exa- 
very small magnet,’^' that the lower part 
pole, and the upper a south pole. * *3y 
appl>»S^.l>Ole of a magnet for some time to any part of {his 
circular wire", it w^|)oCound tljat |Jhiia riiig fe so tna^ietized, that 
its periphery presents two hetef^onomous poles diametrically op- 
posite, as may be seen by PI. XIII. fig. 1. i i are points of in- 
difference. It sometimes happens that the heteronomous poles 
are placed from 90° to 90^, as in fig. 2 ; then the points of indif- 
ference are i i i /. 


4. When an endless wire is bent in a quadrangular form, as 
in fig. 3, and it is magnetized by applying the heteronomous poles 
of a magnet to the angl^sjor and b ; then the four angles are mag- 
netized ill such manner*'that the heteronomous poles succeed 
each other alternately, as is shown byhg. 3. If the magnet is 
aijifficiently strong, and the iron wire very soft and even, then this 
magnetic arrangement will take place by the application of a 
aingle magnetic pole to one angle, for example, to the angle h. 

- 6. When an endless ivire is bent in the form of an octagon, and 
we proceed as before, i. e. by applying the heteronomous poles of 
a magnet to the two angles ciy h, fig. 4 ; the magnetic poles as- 
flume a similar arrangement, i. e. the heteronomous poles placed 
at the angles succeed each other alternately, or eachrnorth pole 
is followed by a south pole, or vice versa. This will take place 
in every polygon. If these magnetic arrangements be represented 
as in the figure, by arranging magnetic needles, one half of these 
needles will be directed to the right, and the other half to the 
left. These facts prove that magnetic polarity has a tendency 
to establish itself in a right line ; and it is seen that in the endless 
polygonal magnet a simple magnetic impulse, upon a single point 
of its periphery, produces a quantity of heteronomous poles, 
which succeed each other alternately upon this periphery, 

6. This arrangement of the needles indicates the elementary 
nction of each side of the polygon ; this side representing a linear 
magnet. Nevertheless this elementary action can be observed 
only when the sides of the polygon possess sensible length, so 
that a very small magnetic neeale can follow the elementary or 
separate action of the side, or of this linear magnet. Let us 
suppose that these linear magnets, forming the sides of the 
polygon, are extremely small (1), whiih will happen when the 
aiameter of tiie polygon is extremely small, or the number of its 


^ I £nd that small 'iiiagnedc nee^l^ from half to one-eigbtli of ar inch long, are 
extremely delicate in 'cases of small quantities of magnetism, even when the heteremo* 
jnotts poiM are vary iteac, each tyiher. 
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sfdes is very great, or which comes to the same,4^4t the pctfy- 
gpn of a given diameter becomes a circle ; or (2) tliat the 
length of the magnetic needle employed to examine the polarity 
of the endless magnet is very great compared^with the length of 
:a side of tlie pplygon; then this elementary riction of each side 
of the polygon cannot be observed; but tlp/combined action of 
*all the polarizations distributed on all the J^ides above the diame- 
•ter parallel to the needle, will take place upon the magnet. By 
this combined action^ the needle show^s an apparent arrangement 
^ of the polarizations in the endless magnet. This haj>pens, pre- 
cisely in the same maimer, in arranging a series of magnets in the 
manner represented by fig. 7 'These magnets are disposed one 
after the other in such manner, that the heteronomous poles touch 
and follow each other alternately in the length a h. In examin- 
ing the magnetic arrangement a b, by means of a very small mag- 
netic needle, it will be observed that the elementary actions are 
represented in the figure by small needles. But in employing a 
magnetic needle which equals or extSeds the length of the line 
a h ; this needle attracted by the combined action of all the 
polariticvS, and determined by the^quality of the two extreme 
poles of this magnetic arrangement, will assume a constant 
direction. This arrangement indicated by the needle m n is only 
apparent, and we should deceive ourselves if we were to conclude 
from its position, that the arrangement a b is a common magnet, 
presenting its poles at the two extremities, and the point of 
inditfereiice in the middle. Let us suppose that the line A is • 
extrernetj'' short, it will then be impossible to examine the partial 
actions, and we must be content with observing the total or 
apparent action. 

7. It is nevertheless easy to observe what happens in a poly- 
gonal endless magnet with respect <o the arrangement ol the 
needle around its periphery, if the length of the sides of the 
polygon are veiy small wlien compared with the length of 
the examining needle. In fig. 5, the needle m n is attracted by 
the poles NS N S == N S ; the needle o ;> by the poles N S N S 
= N S ; the needle q r by the poles NS N S = N S. The needle, 
therefore, preserves its direction constantly the same, around the 
peri[)hery of the polygon ; this would happen precisely the same 
upon afll the points of a polygon of an infinite number of sides, 
or in the circle, as in fig. 0, so that there will be an appearance 
of the needle being directed by a current around the periphery 
in the same direction. * 

S. A superposition, or continuation of endless magnets, con- 
stitutes the transverse magnet^ i. e. in a transverse magnet every 
section perpendicular to its axis is an endless magnet. The trans* 
verse magnet presents no poles at its extremities ; but the hetero* 
nomoiis poles succeed each other alternately in the periphery of 
these sections. 1 have shown in a memoir which is inserted in 
the Annales de Physique ttlready mentioned^ that in forcsing a 

B 2 
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helix oriroiMvtre,and magnetizing this hollow cylinder by medns 
of the pole of a magnet, in the direction of its axis, this cylinder 
becomes a transverse magnet, one side of which presents the 
north pole, and the opposite side the south pole. This pheno- 
menon depends imon the fact already explained (3). I have 
shown that a solio^.bar of iron may be magnetized Tn the same 
manner by carrying homonomous magnetic poles on opposite 
sides in the plane of its axis. By thus treating a quadraa 
gular bar of iron, for example, its four* corners will present 
throughout their whole length the magnetic arrangement already, 
explained with respect to the quadrangular endless magnet ; 
that is to say, one corner wilNpresent throughout its whole 
length the north pole, the following the south pole, the third the 
north pole, and the fourth the south pole ; and the two extremi- 
ties do not exhibit signs of reciprocal polarity. By the same pro- 
cess, I so formed the magnetic arrangements in a cylindrical steel 
bar, that in one-half of its length it presented longitudinal magne- 
tism, and in the other half, transverse magnetism. One of its ends 
has a north pole, and the northern magnetism diminishes to the 
cevtre, where there is inditference ; here, transverse magnetism 
distributed throughout the periphery of the other half com- 
mences. In this arrangement, these two magnetisms support 
each other reciprocally. 

Let us apply these magnetic phenomena to the electrical con- 
necting wire ; we shall there recognize all the properties which 
belong to transverse magnetism. If the connecting win*, is 
prismatic, e. g. quadrangular or hexangular, we shall then tind 
precisely the same magnetic arrangements as in the transverse 
magnets of the same form. If the wire ha& a cylindrical form, 
the magnetic arrangement is such as it ought to be according to 
the properties of transverse magnetism; nevertheless this arrange- 
ment is apparent, and consequently the cylindrical wire compli- 
cates the phenomena instead of explaining them, as M. Berzelius 
has already observed. These properties of transverse magne- 
tism, founded on the facts now sketched, explain all the pheno- 
mena observed in the connecting wire, not only without difficulty, 
and without having recourse to any hypotheses of electric cur- 
rents, or of certain qualities of these currents ; we may also 
predict what will happen by varying the combinations of the ex- 
periments to which the connecting wire may be subjected. (See 
the memdir in the fourtli number of Gilbert’s Annales, 1821.) 

The difference which exists between common transverse mag- 
nets and the transverse magnetic charge of the connecting wire^ 
depends upon the nature of the action of the electric pile. Nei- 
ther this pile, nor any electric force whatever, gives a simple and 
determinate impulse, as is the case with the action of the magnfet, 
or with a glate of glass electncally charged (leyden jar) ; but the 
pile produces and receives these impulses every instant, so that 
the affect of this action is evident, notwithstanding that every in- 
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slant a neutralization of |he electricity orilestmction of the, elec-, 
tritf effect occurs. To this property must be'attributed the reason 
why the pile magnetizes some metals, which are not magnetized 
to a sensible degi^e by the magnet 5 for although these metals 
have not the power of retaining the magnetic charge, and suffer 
more or less every instant the neutralization of the communicated 
electricities ; yet as the pile establishes this electric tension each 
•moment, it is impossible that these metals should not exhibit its 
effect; that is to say, the transverse or inagnr:tic charge. The 
case is the same with the electric spark, because the electric 
spark is rrothing else than a connecting wire formed by the aivy 
as is proved by the experiments of Sir H. Davy, by the magnetic 
property of the electric spark. 

Ihis activity of the pile prevents, at the same time, the fixed 
arrangement of the poles in the periphery of the connecting wire, 
as produced by coriimoii magnetization. If, for example, the 
connecting wire has any kind of prismatic form, the pole of 
angle S i, fig. 5, which was south, becomes north, when the 
bar is turned, until the angle S i ocjCHspies the place of the angle 
N 2; and the angle N /, which was north, becomes south, when 
it enters the place of the angle S i.^ 

According to this, the researches into the phenomena cd’the 
electrical connecting wire resolve into this simple cpiestion : 
Why is a conducting l)()dy connecting the two electrical poles 
charged transversely i Tlie answer to this c|uestiou enters into 
the theory of eloctricaty in gcmeral, and I shall probably find an 
opportunity of returning to it. The properties of the //7///.S- 
‘cerse ideclrical charge form a new branch in the theory of electri- 
city. 'f ije hicts stated readily lead to the result that every trans^ 
verse elech'icai charge is magnetic, Tlie reason is, that in tlie trans- 
verse electrical charge, the electrical poles approach each other 
infinitely near, and on account of this approximation, their ten- 
sion is increased. Let us suppose that two weak electrical poles 
of the intensity = i are capable of giving the longitudinal elec- 
trical charge to a metallic, wire of lOO feet long, and the thou- 
sandth of an inch in thickness, and that this longitudinal charge 
becomes chamged into a transverse electrical charge, then the 
iutensivy of the poles at the jieriphery will be greater than 
120001)0 /. As two very weak electrical poles are capal)!e of 
giviiig an electrical charge to a much longcu* metallic wire, it 
follows that the electrical tension of the pol(‘s in the connecting 
wire must be very great, in coniparisKju v\ith common elecfricul 
tensions, fur which the air still preserves its non-conducting 
power, altliough it is diminished on account of this teiiMon.* 
It is this great electrical tension of the transverse charge, which 
makes the metals red-hot, and volatilizes them. This constant 
and infinitely great electrical tension is magnetic ; for elect ri- 

These references arc not in the figure, but being, apprehensive that I might alter 
the sense, I have not attempted to supply the deficiency. — Kd. * 
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city whose tension is iJo considerable, fhat to it all non-con-* 
doctors become conductors, and some bodies only which weVe 
bdfore conductors, become on account of the state of their in-* 
ternal cohesion non-conductors, can only be n^agnetism. This 
I have shown in a memoir in the first number of Gilbert's An- 
nales for 1821 . If the air were not a non-conductor of electri- 
city, we should not be acquainted with common electricity, 
but only with magnetism. 


Article IL 

V 

Meteorological Account of the Weather during the Three Winter 
Months of the Years 1821 and 1822, kept at Jasrnond, New^ 
cast le-upon^Tijne* With Observations on ike Time of the 

Floicering oj var urns Plants, By N. J. Winch, Esq. 

(To the Editor of The Annals of Phi hsoph if,) 

SIR, JSetocastle-^upon-Tffnc^ ^pril 

C5n('EIVin(j a meteorological account of the weather during 
the three winter mouths of the yours 1821 and 1822 as it 
occurred in the north-east of England, may afford amusement to 
some of your numerous readers, ! take the liberty of transmit ting- 
an abstract of a jour mil kept at Jasmond in the vicinity of this 
town, l)y Mr. Lush, and kindly communicated by him for that 
purpose. Together with observations on the state of the wea- 
ther, notes on the time of li\e llowering of various ]>Iunts are 
interspersed, which, with soino general remarks, will serve to 
convey a correct idea of tlie luddest w'inter experienced in this 
part of the island within the memory r>f man. 

1 remain. Sir, your obedient servant, 

N. J. WiNcn. 


Jasmond, one mile north of Newcastle-upon-Tyne, about 200 
feet above the level of the river Tyne. i/at. 53° N. 

182 1 . — Nov. dO. Tins has in general been a mild and pleasant 
month, favourable to vegetation, and to all kind of fanning ope- 
rations. There were, however, during it, two or three very 
heavy storms, of wind, onotiii particular in the night of the dOth, 
perhaps as violent tor two or three hours as any within the 
memory of man. As, however, the wind blew from the W, no 
great injury has been done by it to the shipping on the coast. 
Plants in F/oirer . — China rose, Portland thorn heath {Erica 
carnca), jasmine mignonette, purple groundsel, stocks, pansey 
hollyhocks, wall flowers, carnation, colchicum, gentianella^ 
viola, auricula,^)! imula, Canterbury bell. 
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Month. 

Hour. 

Weather. 

Wind. 

Ther. 

Baiom.^ . 

isfei. 
Dec. 1 

9 

ClctDr and windy. 

w 

4 20 

29-1 

2 

Ditto. 

w 

41 

290 


>0 

Windy night. 

w 

.^7 

29-4 

Q 

9* 

dear morning ; hoar frost. 

— 

38 

29*5 


2 

Clear and sunny. 

w 

42 

29-5 


10 

(^alm and dear. 

— 

40 

29*6 

• s 

9 

Gloomy morning ; wet night. 

— 

40 

29-4 


2 

Clear and fine. 

w 

88 

29*4 


10 

Clear and*j^leasant night. 

— 

3,5 

40 

29-5 

2§-4 

4 

9 

Showery njorning. 

NE 


2 

Cloudy, with showers. 

NE 

44 

29*3 


10 

Calm and dear night. 

NE 

.39 

29-4 

5 

9 

Showery morning. ' 

— 

41 

29 -3 J 


2 

Showers. 

W 

.39 

29-3 


10 

Clear windy night. 

— 

40 

23-5J 

0 

9 

Frosty night ; dear morning. 

— ‘ 

3.3 

.36 

30*1 


2 

Clear and sunny. 

w 



10 

Calm ; dear and frosty. 

— 

33 

30*1 

7 

9 

Crloomy and windy. 

s 

37 

29*8 


2 

Stormy day. ^ 

s 

w 

38 

29*5 


10 

dear and windy. 

4.3 

29 4 

8 

9 

Pleasant morning. 


14 

29-nj 


2 

(loudy, but dry. 

sw 

48 

29-7i 


10 

C'alm and mild rain. 

. — 

51 

29% 

f] 

9 

Calm and mild. 

— 

.52 

29-6 

2 

(■aim and warm. 

sw 

53 

29*6 


10 

Calm and doudy. 


51 

29*6 

30 

9 

lla:«y morning. 

— 

49 

29-6J 


2 

(loudy, with showers. 

s 

52 

29 6 


10 

( ’aim and doudy- 

— 

.52 

29*6 

n 

9 

dear and sunny. 

— 

.38 

29*8 


2 

Ditto 

w 

42 

29*9 


’ 10 

Calm and dear. 

— 

36 

29-9 

12 

9 

(loudy morning. 

SM' 

37 

29 7 


o 

Mindy, with showers. 


41 

29T 


10 

Very windy; dear. 

SE 

45 

29-8 

13 

9 

Calm, and very gloomy. 

— 

45 

29-r>J 


2 

Ditto. 

SE 

45 

29*6 


10 

(’aim, mild, and dear. 

— 

4:1 

29-64 

1] 

9 

(aim and hazy ; hoar frost. 

— 

. 41 

29-7 


2 

Gloonjy; showery. 

.SE 

i 41 

29-64 


10 

('aim and fair. 

— 

1 45 

29*6 

15 

9 

('aim and hazy ; small rain. 

SE 

1 48 



2 

Gloomy, with showers. 

SE 

i 48 

29-6 


10 

dear; windy. 

SW 

i 47 

29-5 

10 

9 

Pleasant morning. 

— 

— 

— 


! 2 

Very mild. 

— 

— 

— 

• 

10 

Dry and hazy. 

— 

— 

— 

17 

9 1 

During the two last day.s, the bees 
have come out in great numbers, 
and flies and moths have beA 
frequent. 

Calm and pleasant showers. 


48 

1 

! 

1 29-i4 


2 1 

Very fine. 

SE 

47 

I 29-1 


10 

(Hoomy. 

— 

45 

I 28*94 

18 

9 

Calm and pleasant. 

S • 

47 

28-6 


2 

Very fine. 

SW 

46 

28*6 


10 

Clear and pleasant. ^ 


43 

28*7 

19 

9 

Calm and pleasant. 


, 38 

28*7 


2 

("loudy, with showers. 

SW 

4.3 

28*7 


10 

("aim and clear. 


37 

29*0 


Mr, Winces A<tc6utU of the Weather ^ S^c, [July, 


kfonth. 

Hour. 

M'cather. 

Wind. 

Thcr. 

r 1 ^ 

Barom. 

1821. 


i 

t 

j 


Llec. 2C 

9 

1 Calm and pleasant. 

SW 

$8^ 

29*9 


2 

j Very fine day. 

S£ 

4:i 

290 


10 

Windy, with nun. 

si; 

1 37 

28-O.i 

21 

9 

Clear morning. 

— 

i*35 

' 28*6 


2 

Cloudy and gloomy. 

NW 

i SO 

28-6i 


10 

Calm and clear. 

.... 

39 

29-0 ’ 

2^. 

9 

Hoar frost. 

sw 

38 

29-1 ' 


2 

' Cloudy, with showen:. ♦ 

Sli 

40 

i>9-0 


10 

j Calm and wet. 

SB 

39 

i!H-9 

2b 

9 

1 Gloomy, with showers. 

sw 

35 

28-8 


2 

j Fine, but showers at one o'clock. 

SW 

3ti 

28-7 


10 

1 (xlooniy drizzling. \ 

W 

3.*) 

2 8 *.5 

24 

9 

Hazy morning ; hoar frost. 

SW 

35 

28-S 


2 

Gloomy, with rain. 

SW 

30 

28-7 


10 

Misty ; very wet. 

\v 

35 

28*5 

25 

9 

Heavy rain. 

NW 

31 

28*1 


2 

Gloomy, with rain. 

W' 

3S 

28*1 


10 

1 Calm and star-light. 

W 1 

.3.5 

2 ft -.3 

26 

9 

^ ('aim and clear; frosty. 

— 

3.3 

28-5 



; IHtto. 

sw 

.35 

2S-.5 


10 1 

Ditto, ditto. 

— 

.S2 

28Ti 

2"' 

9 i 

Hazy morning ; hoar frost. 

s 

3.3 

28*7 


2 1 

^'ery tine. 

(flooniy. 

SK 

.S8 I 

28-01 

1 

10 1 

SE 

.3s ! 

28 8 

28i 

9 

Misty morning; hoarfrost. 

SW 

30 ! 

28*8 

1 

1 

Cloudy and windy. 

SW’ 

41 { 

28-0 


10 1 

”Wet and windy. 

SE 

42 1 

28*4 

29' 

9 1 

(ilooniy ; very wet. 

SE 

41 ' 

28*4 

i 

2 I 

Stormy, with lain. 

sK 

41 : 

28-4 


10 ! 

))a«k and very wet. 

NIC 

4.3 1 

28*7 ; 

soj 

9 1 

Gloomy and wet. 

NE 

42 1 

29*(> 


2 1 

( lear and sunny. 

W’ 

43. ] 

29-o: 

i 

10 

M’^indy and unsettled. | 

Decs Hying abroad. j 

AV 

! 

41 1 

29-5" 

.'ill 

9 

P'ine and clear. i 

XAV 1 

.37 

29 7 

i 

2 

Ditto. j 

XAA’ 

42 

29*7 

! 

HI 

('leuT and frosty. 1 

W 

.33 

29*8 


Flaiih In Vlotcer . — China rose ; wall flowers, sinule and 
double; stocks, sinole and double ; g'entianellu (^(‘iituina aca\'~ 
lis) ; sweet pea; heath (Erica cariica), polyanthus, auiicuLi 
primula ; paiisey ; blue hepatica; carnations. 

The flowers of many of the above, as the carnation, sweet ju a, 
&c. are vi'ry feeble, but still suliicient to show the ri iiirtrkable 
mildness of* the season, or rather the remarkable want oi* irost. 
We have not as yet this*winter had snow' on the ground, nor any 
frost beyond slight occasional morning hoar frosts, ] lia\e 
never seen the mercury below the freezing point. We have had 
a good deal of heavy rain, but still in this district scarcely our 
average quantity; and from the long continued drought in the 
summer and autumn, I am inclined to think that more would be 
beneficial. Jl'hough,- during this month, we have had no very 
violent wind, yet we have had frequent windy weather, and it 
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has blown much more lirom th^ SE than usual. Wheat looks 
well* and, I think, all the operations of husbandry have been 
carried on without interruption. 


Month. 

Hour. 

Weather. 

Wind. 

Ther. 

Barom. 

1822. 

, Jail* 1 

9 

» " 1 .1 . 1 -I 

Gloomy morning; hoarfrost; fair. 

SW 

.34° 

29-.5 


2 

(Cloudy and wet. 

S£ 

37 

29*7 

* 

10 

Stormy niglit. 

S£ 

3.3 

29*3J 

2 

9 

Ciloomy ; showers of sleet. 

— 

33 

29*5 


2 

Gloomy and calm. 

NW 

35 

29*5 


10 

C'alm and elt»ndy. 


34 

29 C4 

3 

9 

Calm and hazy. 

SW 

34 

29*ft 


2 

Hitto and gloomy. 

s 

35 

29*5' 


10 

Ditto and cloudy. 

s 

.33 

29*4 

4 


Stormy and wet. 

— 

30 

29r> 



Ditto, v/ith snow showers. 

NE 

37 

29*5 


10 

Ihtto. 

— 

37 

29*8 

5 

9 

Hoar frost, with showers of snow. 

NW 

34 

2 9 '8 



Stormy, Avith snow. 

N 

34 

2‘i-8 


10 

Calm and frosty. 

N 

32 

SC.'O 

f) 

9 

Hoar frost, with showers of snfl'w. 

NW 

34 

30-0 


2 

Calm and clear. 

SW 

34 

3(H) 


10 

Cloudy, witli slight snow slsowcrn. 

SW 

32 

29 9i 

7 

9 

(/lo/.my, with •‘lect. 

— 

35 

19 9| 



Ditto. 

NW 

35 

29*<jr 


10 

(’aim and clear. 

— 

33 

.30*1 

8 

9 

Gloomy. 

— 

35 

3(H) 


o 

( loudy and v> indy. 

NW 

3S 

.30*0 


10 

Gloom 3 ^ 

— 

40 

3iH> 


9 

< lear and pleasant. 

— 

37 

30-0J 


i> 

1 )itto and windy. 

NW 

3S 

.30-0 

hi! 

10 

Cloudy a.nd windy. 



42 

29*9 


f) 

riond}'. 

1 — 1 

44 

29-8 

1 

o 

('aim and line. 

1 Ar ' 

4ft 

29 -H 

1 

10 

( aim and pleasant. 

— 

41 

! 29-84 

“I 

9 

^V^ndy, but pleasant. 

i _ 

4ft 

19 0 


2 

Ditto and glc'omy 

w 

4ft 

29*0 

\ 

10 

Ditto, but ])lcasi I t. 

— 

43 

29 9i 

l‘J 

9 

Clcasant. 

— 1 

15 

30 0 

i 


but wi: dy. 

w 

47 

30 0 


10 

A\’indy a»ul cloudy. . 

— 

49 

19*9 


9 

A' try Avindy. 

— 

49 

29 9 

1 

2 ' 

Ditto and t loudy. i 

SW 

47 

29-8 


10 ' 

Ditto and dear. 

— 

40 

29*8 

} 

i 

’^I’ellow aconite in flower. ! 

j 



] r 

9 : 

StoruiA , with shov ers. ! 

SW 1 

3S 

29-8 

i 

2 

('lear, and wendy. 1 

w j 

42 

298 

• 1 

10 

\Vindy, with showers. , 

; 

.38 

29-8 

i.V 

9 

A 'try line. 

— ' 

35 

29 9 

) 

2 

( lear and At indy. 

w 

35 

29*9 

1 

10 

( lear and frosty. 

— 

32 

29 9/; 

JO 

9 ' 

( Icjir and fine. 

— 

32 

30-0 ‘ 


2 

Ditto. 

AV 

\33 

30-0 

j 

10 

Ditto and frosty. 

— 

30 

30*0. 

ni 

9 i 

Calm and fine. 


35 

29*9 

j 

^ ! 

Ditto. 

AC 

40 

29 9 

i 

t 

10 ' 

Ditto. 

— 

35 

29*9 

18, 

9 

( loudy and windy. j 


43 

mm 

) 

i 

2 * 

Ditto. ♦ 1 

! -SAV ’ 

43 

S9» 

/ 

1 

10 1 

Ditto and very windy. 1 

• I 

• 43 

S0(» 
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Hoar. 

Woather. 

Wind. 

Tbcr. 

Baronn 

1822. 
Jan. 19 

9 

Calm and pleasant. 

JL. 

450 

«* 

3004 


2 

Very line. 

sw 

43 

30*0 


10 

Gldbmy and windy. 

— 

48 

29-8 

20 

9 

Clear and windy. 

— — • 

4\ 

29*8 


2 

Very line. 

w 

45 

29-H 


10 

Calm and clear. 


42 

89-9 

21 

9 

Clear and windy. 


44 

.300 


2 

Very fine. 

w 

45 

so-o 


10 

Calm and mild. ' 

— 

44 

300 

22 

9 

Snow-dro{iif and crocuss in flower. 
Very fine. 


42 

300 


2 

llitto. 

sw 

47 

30*0 


10 

Calm and pleasant. 

— 

44 

300 

23 

9 

Very fine. 

— 

4.3 

29 9 


2 

Ditto. 

sw 

46 

29*8 


10 

(ilooniy. 

— 

46 

29*7 

24 

9 

Birds, say thrushes, larks, robins, 
and hedge-sparrows, singing this 
evening as they do in April. 

Calm and pleasant. 


46 

29*6 


2 

Very fine. 

sw 

47 

29-6 


10 

Gloomy. 

— 

4.5 

29 '6i 

« 

25 

1 

9 

M'e have in flower in the open air 

2i5 distinct kinds of shrubs and 
plants. 

Windy and cloudy. 

w 

i 

' 44 

29-6 


2 

Ditto and clear. 

sw 

: 44 

29*6 


10 

M'indy. 


' .39 

29-8 

26 

9 

Clear and windy. 

— 

38 

29-9 


2 

Ditto. 


39 

29-9 

27 

10 

Gloomy and cold. 

— 

35 

. 301 

9 

Calm and misty. 

— 

, 36 

30* 1 


2 

Ditto and wet. 

sw 

.39 

300J 


JO 

D.ark, windy, and wet. 

— 

46 

300 


Clear and \sindy. 

— 

45 

29*9 


2 

Ditto. 

sw 

41 

29-8 


10 

GlcMimy. 

— 

, 46 

29’9 

29 

9 

Clear and pleasant. 

— 

40 

29 . 9 .J 


2 

Ditto. 

M' 

43 

29 9^ 


30 

C'alm and very clear. 

— 

i 35 

30*0 

50 

9 

Clear and hoar frost 

— 

1 — 



3 

Ditto and fine. 


j 

300 


10 

(’looniy and windy. 

— 


30 0 

31 

9 

Stormy ni‘j;ht ; windy ni(.»rniiig. 

1 — 

1 41 

29*9 


2 

(’Icar and high wind. 

j SW 

43 

29*8 


10 

Fine night; windy. 

) 

j 42 

' 29*8 


In Flower , — China rose, laurustinus, coaimon furze, pansey, 
yellow aconite, wall flower, Christmas rose, stocks, hepaticas of 
different colours, polyanthus, auricula, }>riinro9e, gentianella, 
heaths, crocus, snow drops, pimpernel, dwarf rhododendron 
(rhododendron hirsutum), hellebore, and mespilus japonica. 
This month of January has been the mildest ever remembered, 
and certainly very favourable fcjr gardening and planting. We 
have had some very heavy gales of wind, and several slight 
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frosty niglits, but nothing like snow storms, which are usual 
at this* season of the year. The crops, particularly that of wheat* 
of the last autumn, have proved very productive in the north> 
eastern part of the ki^jgdom at least, and of a good quality. 


Month. 

Hour. 

Weather. 

• 

Wind, ] 

Ther.- 

Barom. 

1822. 






Ftn?. 1 

9 

Pleasant morning. 

— 

450 

29*7 

• 

2 

(Hear and windy. 


46 

29-6 


10 

Very stormy yight. 

— 

47 


2 

9 

^ Stormy, witli rain. 

— 

48 

29*1 


2 

Ditto. 

?;w 

! 51 

29*0 


10 

Ditto. 

— 

51 

28 6 

S 

9 

C lear morning ; hoar frost. 

— 

35 

29 1 


2 

Ditto and pleasant. 

sw 

42 

29-2 


10 

Ditto and calm. 

— 

37 

i9-3 

4 

9 

Cid;n and dear ; hoar frost. 

8W 

1 35 

29'4J 


2 

Clear. 

SW 

I 40 

29 4 


10 

(iloomy, witli showers. 

SE 

1 39 

29-2 

r> 

9 

V'’ery fine. 


i 40 

28*9 


o 

AVindy, with rain. 

sw 

: 39 

28*8 


10 

Ditto and clear. * 

— 

i 

29*5 

(} 

0 

C lear and pleasant ; hoar frost. 


37 : 

' 29 '8 


<2 

(’)ear and fine. 

sw 

•^2 1 

29-8 


10 

(iloomy and windy. 


39 

29-.5i 

7 

9 

AVet night ; gloomy morning. 

SE 

42 

29*4 


o 

('loudy and windy. 

SW 

47 

294 


10 

C’alm and plea.sant. 

sw 

: 41 

295 

8 

9 

Calm and hazy. 

NW 

1 41 

29*5 


2 

A'' cry fine and dear. 

AV 

1 42 

29-5 


10 

( aim and clear. 

A\' 

i 43 

2944 

9 

9 

(iloomy and windy. 

— 

1 41 

29*5 


2 

C’loudy. 

SE 

1 42 

29*44 


10 

(’aim and wet. 

— 

; 43 

29*5 

10 


Ciloomy ; calm ; fixir. 

— 

43 

1 29*64 


2 ! 

C U)Uvly and culm. 

S 

’ 41 

29*5 


10 j 

('aim and clear. 

— 

! 42 

295 

H 

9 i 

( aim and clear; hoar frost. 

— 

' 36 

29*7 


2 1 

( Icar and fine. 

SW 

! 

; 29*7 


10 j 

('aim and dear. 

— 

1 36 

' 2974 

12 

9 ! 

Calcar and hoar frost. 

— 

i .34 

30*0 


2 i 

C lear and sunny. 

w 

1 42 

30*0 


10 1 

Calm and dear. 

— 

1 36 

30*0 

!3 

9 1 

C alm and liazy ; lioar frost. 

1 — 

; S3 

29 94 


2 1 

( aim and cloudy. 

SE 

I 37 

29*84 


i 10 1 

C'ahii ; hazy and wet. 

— 

38 

29 8 

H 

9 , 

Pleasant day. 

— i 

39 

29*8 


2 

A\'ry fine. 

SE 

i 47 i 

; 29*8 


10 

(iloomy and windy. 


1 42 1 

s 29*7 

15 

• 9 ! 

(’aim and pleasant. 


45 

i 29*74 


2 

Clear itnd sunny. 

SW 

40 

29 8 


10 

Gloomy. 

t 

41 

: 29*8 



ilignonette in flower. 




16 

9 

Clear and fine morning. 

AV 

37 ' 

29*9 


2 

CnoiAy. 

sAr 

42 

29*9 


10 

M^’et evening ; starlight, but windy 

sw 

49 

29*84 



night. 
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Month. 

Hour. 

M^eather. 

M^ind. 

Thct. 

Barom. 

1822. 
Feb. n 

9 

Mild and pleasant. 

* sw 

50® 

• 

.SO-0 


2 

Very fine day. 


54 

29*9 

18 

10 

tilo^y night; windy. 

AV 

48 

S9-94 

9 

M^indy, but pleasant. 


48. 

89-9 


2 

Ditto, with showers. 

w 

4T 

89.0 


10 

Calm and starlight. 

W 

48 

80 b 

19 

9 

Cloudy. 

SAV 

42 

30-1 


2 

Ditto and windy. 

AV 

47 

30 0 


10 

Ditto and culm. * 

w 

40 

S9-9 

so 

9 

Gloomy and wet 


•44 

29-5 


2 

Clear and windy. 

AV 

44 

29 5 


10 

Calm and clear. 



44 

29*7 

21 

9 

Clear and sunny. 


44 

29 9 


2 

Calm and sunny. 

AV 

45 

89-9 


10 

Calm and cloudy. 

— 

42 

h'O'l 

22 

9 

Pleasant, but windy. 

AV 

4.S 

29-9 


1 2 

Ditto. 

1 w 

45 

! 29*9 


i 19 

"W'indy, with showers. 

I s\v 

40 

29*7 

S3' 9 

dear, with huar fmst. 

. — 

40 

29*971 


2 

Clear and windy. 

SAV 

45 

29 S 


10 

Windy and starlight. 

— 

45 

29-7 

24 9 

( loudy, witli slight shower*?. 

— 

4S 



2 

i Ditto and windy. 

: SAV 

52 

29*:) 

• 

10 

Ditto very windy. 

1 

52 

29-0.1 

25 

0 

AVindy, luit mild. 

— 

51 

29-S 


2 

Ditto and clear. 

SAV 

54 

29-Ti- 


10 

( loudy and windy. 

1 — 

57 

29*7 

28 

9 

Ctlooniy, with showers. 

> — 

47 

29-7 


i 

Clear and line. 

1 SAA’’ 

4* 

! 29-: 


1 10 

Ditto and windy. 

i — 

,w 

1 29*h-A 

27, 9 

Clear and sunry. 

— 

1 




Sunny and fine. 

AV 

: 44 

1 50*2 


1 10 

Culm and clear. 

— 

' 47 

! :iO‘A 

2H 9 

Clear and line. 

AV 

! 40 

1 .‘iO-‘i 



Clear and sunny. 

sw 

i 4 :> 

1 ;i()-3 


10 

Culm and clear. 

SAV 

1 37 



In Flower, — Ciocus, snowdrop, lie[)utica, aconite, violet, wall 
flower, heath, inezerion, anemone, stock, |)ansey, jmlyantiius, 
primrose, auricula, primula gcntianella, dog tooth, violet, clirist- 
mas rose, pimpernel, carnation. The month of I'tbniaiy has 
this year been reuiarkal)le for its mildness. Vv\‘ liave had no 
frost beyond occasional hoar frosts in the niorning, and altluvugii 
there have been some violent gales of wind, and one (;r tv\o 
heavy falls of rain; upon the wlmle, all tlie operations ofhusban- 
dry and gardening luive been carried on without iiiteiTuption, 
and in the most favourable manner. At tlie same time, the 
frosty mqrnings have given a salutary check to vegetation, and 
prevented that prematA\re expansion of leaves»and flowers which 
too often ends in tlie luin of our crops of fruit, particularly of 
apples and pears. 
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Article IIL 

A7i abstracted Statement of the Weather during the Twenty Years 
from 1112 to 17-92, kept at the Imperial Academy of 'Sciences 
in St. Peiei^shnrgh : to which is added the Two Years 1818 and 
3819; both copied from the Russian Yearly Calendar. By 
Mr. Longmire. 

Account of flie Weather at St. Petersburgh from the Year 1772 
to 1792, both included, in the Old Stile. 

liarometileal Obsei^vaiions. 

English inches* 


1 . Greatest height during these 20 years oc- 

curred on Nov. 23, 1774 31*15 

Least height in 1784 28*56 

« 1 

Difference 2*59 

2. Mean of the greatest yearly height taken on 

the 20 years. . 30*841 * 

Mean of the least height 28*813 

Difference 2*028 

General mean height 29*914 


In general, the barometer fluctuates the most ; and, therefore, 
is at the highest and lowest points in December ; but the mean 
height w as at the upper extreme in May, and at the lower in July. 

Thcrrnometrical Observations. 

The account is given in the scales of Reaumur and De Lisle. 
I have reduced the numbers to Fahrenheit’s scale, and annexed 
them to the others. 



Fahrenheit. 

C 

a 

<s 

Reaiimiir. 

1. The greatest eoW on the 4th of Feb. 1772. * 

—38® 

98 

208*0 
100 0 

-39, J 
S61 

The gre;\t^t heat on the 7 th of July, 1788 


The difference 

130 

108-0 


2. The mean of the greatest cold for the 20 years 

85 

195*6 

106'6 

-S4f 

The tbp heat.. ^ . 

• 

The difference '. .. . 

408 

89 

48» 
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3. a. Mean temperature in the mornings and evenings \ 

b. The same during the* summer, or from May till October 

. c- .The same during the whiter, orfroni November till April. , , . 
A. a, Mean temperature at two o'clock after mid-day 

b. The same during the six summer months ■ 

c. The same during the six winter months.. . . . . . ^ 


3341149-7 
49 ‘IS6-0 
^0 160*5 
431 141*0 
61 

27 154*8 


- Q 'i 

12 | 

> 2| 


In general, January was the coldest, and July the. hottest 
month. 

The first frost was always between the 8th of Sept, and the 
9th of Oct. ; but in general about the 27th of Sept. ; and the last 
frost always between the 1st of April and the 12th of May, but 
mostly in April. 

Each year had about 112 complete winter days, 59 harvest 
and spring days, with frost in the night, and 194 summer days. 

The ice in the Neva River at St. Petersburgh was broken up 
sometimes on the 22d of March, generdlly on the 1st of April, 
and never after the 31st of this month. This river was never 
frozen again before the 10th of October, mostly on the Mtli of 
November, and never later than the 12th of December. The 
river was navigable generally 218 days, and covered with ice 147 
days. 

Each year had, for the most part, 69 perfectly calm days, 16ti 
-days of strong wind, 103 windy, and 27 very stormy days. The 
w^est wind prevailed the most, and the south wind the least. 
January was the most stormy, and had westerly winds, and July 
was the calmest month. The north wind reigned in April, the 
jeast in July, the south in November, and the rest in August. 

Each year had 91 fair days, 118 completely dull, 156 partly 
cloudy days, 106 rainy, 73 showery, 43 foggy, and 4 times hail ; 
13 to 14 times thunder, and 21 northern lights. In the year 
1786, it thundered 18 times; in 1790 only 6 times .* these are 
the extremes in 20 years. 

The year 1774 had the most thunder and northern lights, the 
thunder having been heard 17 times, and the northerii lights 
seen 48 times. It is remarkable that the northern lights have 
decreased since 1782, as from that year to 1786, they were seen 
110 times*, and only 39 times from 1787 to 1791. 

The most serene months were April and June, next to them 
March, May, and July; November, December, and January, 
were the dullest months ; August was the most cloudy and 
Tariable, and next to it, the months July, May, and September. 
The greatest fogs are in February, and the most rain in July, 
August, and September ; the 'most snow falls in December. It 
haUs the most in May ; in September, somewhat Itss, but never 
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in January and February ; in December, only twice in 20 years ; 
•in March and November, four times ; and in June, five times. . 

The northern lights abounded in September and March, and 
July had the mpsf thunder ; the former having been seen four 
times each month, and the latter heard four or nve times. Dur- 
ing 20 years, it thundered three times in June and August ; 
June and July had no northern lights, and December, January, 
^nd September, had no thunder. In November, it thundered 
only once ; in April it occurred five times, in October three, and 
in November, two thunder storms. 


Statement of the Weather for the Years 1818 and 1819. 
Bai'ometrical Observations, 


1818. I 1819. 
Eng. in. Eng. in» 


1. 47. The greatest height was in 1818 on Oct. 5, and in 1819 on j 

Feb 25 30 88 | 3^32 

The least height on .fan. 4, in 1818; and on Nov. 26, in' 

1819 28‘28 28*86 

b. The difierence 2*60 2‘46 

The mean height 29*58 30*09 

c. The mean height from three observations every day in the ycar| 30*17 30*09 

Days. Days. 

(h The^nercury stood higher than 29*86 English inches during . . 253 281 


liter niomcter. 


1818. 1819. 


J. a, Greatest cold by Fahrenheit 

The greatest cold in 1818 was on Feb. 17, and in 1819, on Dec, 

17, below zero 12*66 34 

b. Greatest heat on July 9, and on May 27, in tlic respective years. 88 0 90 


10066 124 


a. There were days in which the temperature was below the freezing] 

point in the mornings and evenings ? 

b. In the above days, tlicre were, in which the temperature n 

30^ below zero 

36*^ to 18^ below zero 

18^ to 6-^ ditto 

6^ below to 8^ above zero 

8® to 20° ditto 

200 ^ 320 


Days. Days. 

150 174 

2 

3 

4 0 

6 35 

20 41 

il8 84 

150 ^74 


Public lihvurp* 
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Days. Days* 


Qf these <lays, there were, in which the temperature was 80®. 
Between 80® and 67® 

67® and 55^ 

55® and 43® 

43® and 38®, 


€ji November to the 1st of the same month each year 

b. And the mean temperature at mid«day 

c. But the mean temperature, from observations three times a day,i 

taken soon after mid-day, was 

The same for the mornings and evenings 

d. General mean temperature, from three observations each day . . . 
5. a. liast frost in the first part of the year was on May 18, I SI 8, and 

April 88, 1819. 

First frost in the latter part of the year was on Sept. 13, 1818, and 
Oct. 15, 1819. 


. 273 

229 

J5 

15 

38 

46 

64 

68 

63 

48 

93 

52 

^73 

1 229 

ti 

20® 

24 

60 

61 

45 

.39 

37 

27 

40 

35 


^ Wind blew ; very stormy or hurricanes. 

Very windy 

Windy 

hloderately windy 

Calm 

c. North wind prevailed 

East 

J8outh 

^rcst 

North-cast 

South-east 

South-west 

North-west 


d. Perfectly clear days . 
Partly clear and part! 


Partly clear and partly cloudy 

Overcast 

e. There were in the above, misty days 

ti. a. Kain fell during 

Snow 

ilail, times 

5, First snow was on l)ct. 14, 1818, and Oct. 17, 1819. 
Iiast snow was on May 5, 1818, and May 10, 18 J 9. 

c. The water continued frozen 

The summer had 


Eng. Kng. 
inches, inches. 

d. The rain, hpil, and snow, were equal to a column of water of. . . . 12*84 16*1^6 

The proportion of water yielded, from rain to that from snow, was! 

'5to2 4to3 


T. a. Tliuiider was heard 

First thunder occurred bn April 15, I4B18, and April 6, 1819. 
lewt timndei^was on the Sept. I, 1818, and Sept. 1 8, 1819. 


[Times. iTimcsu 
12 16 
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1818. 1818^ 


Times, |Times- 

h. Rainbows were seefl 3 7 

Circular round the sun occurred 7 9 

Circular round the moon 5 18 

Nortliern lights were seen 6 12 


8. «. The river Neva was frozen on Nov. 15, 181 S, and Oct. 27, 1819. 
• The ice was broken up on April 17, IHI8, and April 9, 1819. 


Article IV. 

On the CryisfaUinc Form of Diaspore, By W. Phillips, FLS. &c. 

(To the Editi>r of the y\fnni(.s of Philosophy,) 

In the Annah of Philosophy for the present month there is a 
communication on the sul)ject of that rare mineral diaspore. ^In 
the cabinet of my friend, S. L. Kent, is another specimen consi- 
derably res.nnbling that which is in the possession of G. B. 
Sowerby, but of a more hij^hly crystalline structure. 

The results obtained liy subjecting the latter to the blowpipe 
hy .1, G. Children, Hstj. tend to show that it does not differ 
essentially in character from the diaspore of Le Lievre ; and 
having been permitted to examine the specimen in the posses- 
sion of S. I.. Kent, which he bought many years ago at a sale 
of foreign minerals, without either a name or locality, 1 am satis- 
fied that it also is a true diaspore. 

1 succeeded in detaching portions of several fragments of 
crystals, and one very minute and nearly perfect crystal, suffi- 
ciently brilliant for the use of the refiective goniometer. 

This crystal is a doulily oblique prism, of which the form and 
measurements are show n in Pi. Xlll. fig. 11. 

M on T GIP 0' 

P on M 108 30 

• P ouT 101 20 

The plane o, though perfectly defined, is not brilliant enough 
for the use of the reflective goniometer^ nor are three extremely 
minute planes in connexion with it at the low^er solid angle of the 
prism. 

I possess a veiy small fragment of Le Lievre’s diaspore, on 
which the plane P of the preceding figure is very bright, and on 
which there is a cleavage parallel^ to the plane M, and lienee I 
have been enabled to procure the measurement by the reflective 

New Series, vol. iv, c 
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gonjometer of 61® 40', which is so near to the complement of P 
on M (108® 30') that it is impossible to doubt its being P ©n 
^'return over the edge X. Nor can a reasonable doubt exist that 
tlie two specimens are identical, though differing somewliat in 
appearance. They afford similar results on the application of 
lieat. W. Phillips, 


Article V. 

On the Differences in the Annual Statements of the Qnandtj/ of 
Rain falling in adjacent Places. By II. Boase, Esq. Treasurer 
of the Royal Cornwall Geological Society. 

(To the Editor of the Annals of Philosophy.) 

SIR, Geological Penzance, June 1, 18SJ2. 

Yol u intelligent correspondeiit Mr. Hanson, noticed [Annah 
for May, p. 372), that the differences in the annual statements 
of rain from places near together are singular, and certainly 
require an attentive inquiry.'’ The tables published from time 
to time, and periodically, in the Annals of Philosophy, exhibit 
still greater differences ” than those stated by Mr. Hanson ; 
and it was in consequence of remarking such anomalies that the 
resident officers of the Cornwall Geological Society instituted, 
above 12 months ago, a course of careful observations, with a 
view to an explanation of this phenomenon. 

Suspecting that a part, if not a great part, of the diflerences 
arose from the disparity of gauges or measures, our first care was 
to be accurate in that respect. Fig. 8 (Plate XIII), will show 
Letter than a move verbal description, the form of tlie instruments 
w^e adopted. The u])per rim, a, is of copper, one inch wide ; 
the basin or funnel, b, is of pewter, two inches deep ; tlie outer 
jHeck or cylinder, c, is of the same material, as is also the pipe, 

d. This cylinder should so fit the neck of the bottle or receiveT, 

e, as to keep tlie funnel quite steady ; and the pipe lias a very 
small orifice at its lower end, and is covered by a perforated lid 
at top, in order to prevent, as much as possible, evaporation. 
The diameter of the copper rim is exactly six inches, and cor- 
rectly turned in a lathe and perfectly circular. All this any 
expert brazier can accurately execute, and for the cost of 4^. or 
.5s. A common bottle does well for the receiver, but it should 
be of the capacity of not less than three pints wine measure, for 
a gauge of six inches diameter. 

No less care is requisiterin having a measure accurately §fra- 
duated. A cylindrical glass jar or gas receiver, f is very con- 
venient, and easily obtained^ «In a guage of six inches diameter 
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one inch deep of rain is equal to 28’274 cubic inches (nearly one 
pinf wine measure), and in weight at the temperature of 60^ iQ 
7180*1850 grains ; consequently -j- inch == 1784*7962 or 1784^ 
grains nearly. Le4, therefore, the glass jar be exactly balanced 
in good scales, and then filled with rain or distilled water to 
the perfect equipoise of 1784-J. grains, marking the height on 
the side of the measure, which will lie the indication of *25 or ^ 
inch of rain in the guage. Were the cylinder of equal diameter 
tliroughout, it would only remain to divide the space so marked 
oft' into 25 equal paits ; but as these glasses are seldom quite 
unifoirn, it*is necessary to check the measure by w'eight to every 
*05 of an inch, which is easily done by w^eigliing w ith 1427-J. grs. 
for *20, with 1070^ for *15, with 714 for *10, and with »357 grs. 
I'or *05 of an inch, marking these divisions severally and accu- 
rately on the side of the measure, and then dividing each into 
live equal parts, observing to allow in the IowcnI for the bulb 
usually fiuind at the butlorn. Tims the measure will be gra- 
duated to the hundredths of an inch, arid if it be about 1 inch 
in diameter, the spaces will be large enough to halve, so that the 
register may be conveniently kept in three places of decimals; 
thus instead of *10;, set down *105, being so many thousandths 
of an inch. If there is any difficulty to cut the glass, the gradfla- 
tion may ht marked with a pen (fn a slip of paper pasted on the 
side of the measure, observing that it should be quite dry before 
the operation takes place. 

It IS thus easy to provide an accurate pluviameter ; but to find 
a suitable situation lor fixing it at a sufficient distance 
from tre^s, buildings, or any object that might obstruct the 
free current of the wind, is a matter of great difficulty, and of the 
greatest iniportanco. For this reason, the tops* of the highest 
buildings liave been heretofore selected. Tliere is, however, 
cause to suspect that they are the most ineligible. In the reports 
from Kinfaun’s Castle, the upper is made to indicate more rain 
than the low er guage. This is contrary to all similar observa- 
tions, and to the nature of things. The error must, therefore, be 
in the difterent capacity or situation of the instruments used. 
To this phenomenon, which has excited so much speculation, 
our observations have bet*a particularly directed. Three guages 
and measures, exactly alike in form and size, have been used. 
The first w as already fixed on the top of onr Museum (from this 
our annual reports are drawn), higher than the level of the adja- 
cent chimney stacks, and consequently free from lateral obstrufe- 
tions. The house is open in front, joined on each side to others, 
and its back towards the continuous buildings of the town. The 
guage is 45 feet above the surface of the ground, and 143 above 
the level of the sea. The two other guages are fixed at the level 
of ihe ground f each in a garden, and at a distance of about 60 
yards from any building or high* trees, being in respect of all 
circumstances, that seem to affect the fall of rain,* smiVar. each 

c 2 
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to the other. The first of tlies^e two, or: No. 2, is 150 yards dis- 
tant from the Museum, and DO feet above the sea. No.' 3 is 
^about 500 yards from both the former, and 70 feet above the 
level of the sea. In these two, viz. No. 2 and No, 3, the quan- 
tity of rain was on the whole equal, only varying' occasionally 
in a small degree above or below each other ; but the difference 
het\;een them and No. I is very great, viz. above 3 to 2, the 
result of 12 months bcung. in No. 1, 30*475 inches ; and in No. *2 
and i\ o . 3 , 4 0*080 i n c 1) es. 

The ratio varied considerably in several months, as for 
instance, the total of ' 


No. 2 and 3. No. 1. 


Aug. 1821, was in. 4*470 .. 

September 4*520 .. 

October 5*770 . . 

November 5*170 . . 

December 9*500 . . 


. 4*000 

being nearly as 9 to 

8 

. 3*190 

9 

0 

. 3*550 

11 

7 

. 3*110 

10 

0 

. 0*480 

19 

13 


These months were unusually wet, and the three last remarkably 
stormy. 

* Having observed that the difference between the first and the 
other guages varied with the more or less wind, its velocity has 
been registered from observation ; but not liaving an accurate 
anemometer, we cannot yet oher any certain conclusion furtlier 
than this, that the diflerence in the quantity of rain received in 
a guage placed on the top of a building and one at a le\el with 
the surface of the ground, is, for some reason or other, propor^ 
iiotied to the velociij/ of’ the nhul ; and that the av(*rage excess 
of the lower guage is much greater than can be attributed to any 
or all the causes hitherto assigned. For admitting all that can 
be due to the difference of the sine of the angle of niclmatiou at 
which the fulling drops may reach the earth ; and also all that 
could accrue from a continued condensation of aqueous vapour 
between the altitude of the, upper guage and the surface of the 
ground, yet the aggregate of both would, in an elevation of only 
45 feet, be trivial, in comparison of the enormous difference 
found every month, and on the average of the whole year. 

The facts obtained do not yet, peilmps, warrant the positive 
conclusion, and we, therefore, offer it only as a conjecture that 
the aforesaid difference is owing ehiefp to the whirl or ecldp 
occasioned by the recoil of the gusts of wind striking on the 
sides of tha building — an effect very visible in tlie disturbance 
of smoke issuing from chimneys during a high wind. 

Since the discovery of the seif-registering thermometer, and 
the consequent notation of the daily maximum and minimum of 
temperature, it has been found that the annual mean heat of the 
north and south of Qreat Britain is much more equal than was 
supposed ; sftid it seems probable that the annual mean of the 
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fall of rain will be found to differ much less than hitherto 
recorded. Nothing ^\ill contribute mure to ascertain the fact*# 
than *an uniformity of guages, as well in f>il nation^ as size and 
shape. It is desirame that in ail cases tliere sh<)uld be a gaage on 
tlic level of the siurace (d* the gruund. A pit must be prepared 
just fitted to the bottle in winch it may so stand that the edge 
of the funnel sliall be but half an inch above the surface, and 
care taken that the rim of the basin he truly lunizoutal. If any 
obstaede to the free course of the wind oocuirs within TOO or 200 
yards of tlu; guage, ils lieight, hicadth, and direction, .should bo 
noticed ; and in respect ofllK>j>e placed on the tops of buildings, 
the Icngfh of pipe bet ween the funnel and receiver, and whether 
within or without the house, should he nientioued ; as well as the 
height of the guage; above the grcoaiid, and above the level of the 
sea. It is also desirabh; that the baronu'triciil tal)lcs should be 
alv\avs n duced to the temperature of 32'^, or, if not, that the 
ouiiMsion should be stated; and the thcnnoinctrical tables which 
g‘i\e tlie true nariiniafn and ini nifnrnij^)t' every 24 hours are pre- 
ferable to tlu' observations of tixed periods, which very often fail 
tosliow i'ilher. 

I arn, Sir, your most obedient servant, 

H.Boase. 


Article VI. 

On Fintiing t/ic Sines of the Sam and Difference of Tiro Aixs, 
By Air. .lames Adams. 

(To the Editor of the Annals of Phil osophj/.) 


SIU, Sfonchotnef ui ar Ptifmouthy Jutw 1 

It having occurred to me that by making a small alteration in 
the methods given by Mr. Leslie in his Geometry, ami by Mr. 
Woodhouse in his Trigonometry, th(3 demonstrations of the two 
fundamental forniula? for coinjiouiul arcs may be rendered still 
more simple than those usually given, 1 wall tliank you to 
insert the following in the Annals of Philosophify when con- 
venieiil. 1 am. Sir, your most obedient servant, 

James Adams. 


To find the Sine of the Sum of (wo Arcs, 

Let the quadrilaterals A B D E be inscribed in a circle and 
semicircle, whose centres are C, and diameters A E, the dia- 
gonals of which being A E, BD, in fig. 9 (PI. XIII), and 
A B, D E, in fig. 10. Bisect the arcs E B, EDj^B D, in the 
points t, r, w; and draw the radii C C /•, and C w, which wiH 
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(3 and 30 . 3 • e . ) bisect at right angles the chords E B, ED, 
3 D, in the points m, v, n ; then will (31 . 3 . t' .) the ti iangle 
A BE be similar to C m E, and the triangle A D E similaV to 
C tj E ; therefore (4 . (j . c .) A B is the doufile of C nt, and A D 
the double of C r. 

We then have in fig. 10, by Prop. D, Simeon's Euclid, 

ABxDE + AD X BE = AE x BD (a) 

Or, 

2C jn X 2 E u + 2 C u X 2 E = 2 x 2 B ;/ (radius unity.) 
Or, ^ ^ ‘ 

C m 4* E r -f C x E ;// = B ;/ = D 
Therefore, 

cos. E f sin. E /• 4- cos. E r sin. E / = sin. B iv 5= sin. r if = sin. 
(E r4-E0* 

To Jiud the Sine of the Dijerence of two Arcs. 

We have in fig. 2, bv Prop. D, ibid. 

A D X B E + A E X D = A B X D E. 
Therefore, 

A B X D E - A D X B E =r A E X B D. 

Vrom whence, see equation (rz), w’e liave 
cos. E^ sin. Er — cos. E rsin. E / = sin. 13 ic = sin. r / = sin. 
(E r — E /). 

If from A and E, the extremities of tlie diann^ers A E, ihe 
perpendiculars A .r, E be drawn to the chords B D, we shall, 
by a method equally as simple as the preceding, be able to find 
the cosines of the sum and difference of two arcs. , 

For by Prop. C. f), Simsou’s Euclid, we have the following 
equations ; viz. A B X A D == A .r X A and 3^^ n x A = 
E B X E D in both the fisrures, from wlumce we get 
ABx AD-EBxKD = AE(A.r~Es)=:Cb/xAi:, fig. 1 ..(/>) 
ABxAD + EBxED = xVE (Aj+Es) =2(bzx AE, hg. o .. (,) 
Or, 

2Cm X 2 C /* — 2 E / x 2 E r = 2 x 2 C n (raciius unity). 
Or, 

C m X C t; — E ^ X E v = C n. 

Therefore, 

cos. E t cos. E r — sin. E t sin. E r =- cos. B rr = cos, ^ = 
cos. (E r 4- E t), by equation (/>). 

In like manner, we have 

cos. E t co%, E r 4- sin.* E t sin. E r ~ cos. B w = cos. r t ^ 
cos. {Hr 4- /), by equation (r). 

The arcs E B and E D, as well as their halves E t and E 7\ 
are supposed to be of the same magnitude in both the figures. 

From the foregoing, we readily obtain the following equations; 
viz. ain. (A 4- A) == sin. 2 A = sin. A cos. A 4- sin. A cos. 
A =5f 2 sin. A cos. A . cos. (A 4- A) = cos. 2 A = cos.^ A 
— sin.® A • . * (rf) 
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sin^^A — A) = sin. = sin. A cos. ^ A — sin. ^ A* cos. 

A («i 

cos.*(A — tA) = cos.^A sscos. Acos.iA + sin.^ A.. .. ..(/) 
From equation fe) we have sin. A (1 -|- cos. A) = sin. A 

cos. A ; therefore, cot. { A = From equation (f) 

we have cos. ^ A (\ —cos. A) = sin. A sin i A ; therefore, tan. 

A = ; by adding and subtracting the two last equa- 


tions, we obtain tan. 4- A + cot. ^ A = 2 cosec. A ; and cot. J- 
A — tan. i A = 2 cot. A. From whence cosec. A = cot. 

A — cot. A = tan. 4 A + cot. A ; and , = sec. 


A ; or 


cot. A + tan. A 
cot. A — - tan. A 


cot. ^ A — tan. ^ A 


= see. 2 A. 


We also have by the common property of sines and cosines 
cos.'^ A -f sin.- -I A = 1, and by equation (r7) cos.^ -’ A — sin.® 
A = cos. A ; by adding and subtracting the two last equa- 


tions, we have sin. 4 - 



fos. A 


A = Y/^“ — ^o-—9 cos. 1. A = 


Auticle VII. 

On the Use of Tincture and Brazil Wood in dutingunhinix^ seve^ 
rat xhidsy and on a new i ctloic Colour obtained from it, by M.. 
P. A. de Bonsdortf.* 

It is well known that Brazil wood, when treated with an alka- 
line solution, yields a \ery fine violet colour. It is on account 
of this property that the tincture of Brazil wood, or paper 
coloured by it, is used in chemistry as a very delicate test of the 
alkalies. f Besides this property, it possesses another which 
may prove interesting to the chemist ; it may be seen by the 
experiments which 1 had occasion to make on this substance, 
and which are the subject of this memoir, that Brazil wood 
paper may be employed not merely as a delicate test of the 
presence of acids in general, but as a .certain means of detect- 
ing several acids, and distinguishing them from each other. 

With respect to the action of acids upon the red colour of 
Brazil wood paper, it is to be observed; first, that a concentrated 

• From the Annates de Chimic et de Physique. 

+ The chemists of France and England prefer reddened .litmus or turmeric paper t<» 
detect an excess of alkali ; but these reagent#, and especially the latter, cannot be com - 
pared as to sensibility wi^ Brazil wood paper. * 
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acid produces an alteration of colour, w^iich is sometimes sii^ilar 
^in various acids, but which is most commonly different from that 
produced by the acid diluted with water; secondly, different 
acids produce their effects in different tinie^; and thirdly, the 
colour produced by the action of diftbivnt acids is more or less 
<lurable, and it iuiderp;oes changes in a shortc^r or longer time. 
It is wath respt'Ct to these variations that \\c now propose to 
consider the acids ; and to give the reader an opportunity cjf 
judging by comparison, we shall successively enumerate the 
most common acids, and even those w Inch do not possess a very 
marked action. 

Concentrated suljdiuric acid, or when mixed vvltli three parts 
of w’ater, immediately gives a bright rose colour to Brazil wood 
paper, w'hich, by attracting moisture from the air, becomes 
orange-coloured. When diluted with ratlier more water, the 
acid produces a colour which has a shade of yellow ; and with 
20 or 30 parts of water, it gives in one minute a yellow, or rather 
a yellowdsh colour, which very soon fades. 

Nitric and muriatic acids act nearly in the same w^ay as sul- 
phuric acid, excepting that the yellow colour produced by these 
acids, when diluted with water, is paler; the rose colour pro. 
dubed by the concentrated nitric acid soon becomes yellow^ and 
greyish, and that produced by muriatic acid still sooner becomes 
of a dirty grey colour. The action of the three acids men- 
tioned differs but little ; but it may be em})loyecl to distinguish 
to a certain extent the degree of concentration of these acids. 

Sulphurous acid gas Ideaches (he moistened paper perfectly. 

Ilydriodic acid, when concentrated, gives a rose colowr, which 
gradually becomes yellow on the edges, and in a few days 
entirely yellow. \Vhe!i diluted with water, it gives a line yellow 
colour in half a minute, which soon begins to fade; in a few 
hours, it becomes less evident, and is rather red than yellow. 

Iodic acid immediately gives a pale dirty yellow colour, which 
remains unchanged. 

Concentrated fluoric acid, whether pure or combined with 
silica, gives a bright red colour ; when diluted, it acts in a very 
marked manner; it immediately becomes a fine lemon yellow^ 
colour, which disappears in tlie space of a minute, and soon 
leaves a greenish grey colour, which, by transmitted light, 
appears of an olive-green. When iho fluoric acid is used in the 
gaseous state, it is sufficient to subject the moistened Brazil 
wood paper to its actiofffor a few seconds. Tlie paper is then 
stained a bright yellow, which disappears in the manner 
already mentioned. This also takes place with other volatile 
acids. 

Fluoboric acid acts in the same w ay as the fluoric. 

Boracic acid has no immediate action, but the colour of the 
paper soon becomes pale, and is eventually of a reddish-white 
colour. If the boracic acid contains any trace of sulphuric acid^ 
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whmh is always the case when it is not purified by repeated 
crystallization, it immediately occasions a very distinct yellowish^ 
colour, which sooi^ disappears. The boracic acid of the Isle of 
Volcano acts very distinctly like pure boracic acid. 

Concentrated phosphoric acid gives a rose colour, by absorb- 
ing moisture from the air, it is slowly changed to orange colour. 
The acid, when diluted with 10 to oO parts of w^ater, gives in 
htfdf a minute a very fine yellow colour, which remains without 
any alteration. 

t^hosphaUc acid cannot he distinguished by its action from 
phosphoric acid. 

Concentrated ])hosphorous acid gives a rose colour, which 
becomes of a yellow colour sooner than either of the last men- 
tioned acids, and it resembles the colour produced by those 
acids when diluted. Dilute phosphalic (phosphorous?) acid 
gives a fine yellow colour, which soon becomes pale. 

Concentrated hypopliosphorous acid gives also a red colouiv 
which becomes gradually pale-yellow, and eventually almost 
colourless; w'hen diluted w'lth water it gives at first a yellow 
colour nearly as fine as that of the three last named acids, but it 
soon disappears, and tliere remains an indistinct colour, which 
is neither red nor yellow’. 

Concentrated arsenic acid produce^ a rose colour which 
remains for a long time. Diluted with 10 to 30 parts of water, it 
gives ill one minute a very fine yellow^ colour, but in a few 
minutes, it fades, and becomes and remains pale-yellow. 

Arseuious acid has no marked action. 

Concenfrated acetic acid gives a dull-yellow colour directly^ 
which disapp<*ars imimdiately, and is succeeded by a pale- 
violet colour, which, liy transmitted light, is of a very deep 
reddish-violet colour. Diluted w ith more or less w ater, it gives 
at first a yellowish colour, and afterwards, both by transmitted 
and reflected light, a reddish-\ iolet colour. It is to be observed 
that the reddish-\ iolet colour does not become very evident for 
half, or sometimes one hour, and after some hours have elapsed, 
the tint is still strongfr ; it then becomes almost as deep as the 
colour produced by the alkalies. If the acetic acid is not pure ; 
if, for example, it contains sulphurous or sulphuric acid, which 
sometin\e.' occur in acetic acid as usually prepared, their presence 
is easily detected by Brazil wood paper, ^Sulphurous acid destroys 
the action of acetic acid, or renders it extremely weak, according 
to the quantity which it contains, and sulphuric acid causes th 
acetic acid to give a yellowish colour, instead of the reddish 
violet. By this methodf, very small quantities of sulphuric acid 
may be discovered ; acetic acid, for instance, which contains 
only 0*005 of sulphuric acid, gives a very evident yellowish 
colour. 

Citric acid, whether concentrated or diluted, gkes a fine 
yellow colour, which is as durable as that occasioned by phos- 
phoric acid. . ^ 
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Tartaric acid also gives a very fine yellow colour, but it 90011 
'‘Jades and becomes dull, in proportion to the weakness of the 
acid. If, for instance, it is diluted with fiv^e parts of watdr, it 
gives a less lively colour than citric acid mixed with 16 or 20 
parts of water. • 

Malic acid acts nearly like tartaric acid. 

Concentrated oxalic acid produces an orange colour which 
becomes gradually yellow. Diluted with one part of water, Jt 
gives a yellow colour, which remains pretty good. If the acid 
is diluted with three parts and more ol water, the yfllow colour 
at first produced disappears in a few minutes. 

Succinic acid gives a yellowish colour which soon fades, and 
benzoic acid has scarcely any action. 

It occurred to me that the fine yellow colour which succeeds 
the red colour of Brazil wood, when it is subjected to the action 
of phosphoric or citric acid, might be employed in the art of 
dyeing. To ascertain this, I tried at several times to dye wool 
by means of the above-mentioned substances, and these trials 
afforded results which exceeded my expe^ctation. Some woollen 
manufacture dipped into a boiling bath of Brazil wood, acquired 
a# yellowish-red colour, but it was dull. If, after washing and 
draining, it is f^^ipped for a fpw minutes in a boiling and \ery 
dilute solution of pho.sphoric acid, or lemon juice, diluted with 
water, a very bright yellow colour is immediately produced. 

As phosphoric acid is too dear a substance to be employed 
with advantage in dyeing, I tried as a substitute acidulous 
phosphate of lime obtained by treating bones witli sulphuric acid, 
and I found that this substance acted ])re'cisely ii>the same 
manner, and gave as fine a colour as that produced by pure 
phosphoric acid. Woollen manufacture dyed yellow, by means 
either of an acidulous phosphate or lemon juice, may be sub- 
jected to tlie strongest soaping, without the colour undergoing 
any alteration. 

1 have had no opportunity of ascertaining by direct experi- 
ment whether this colour is permanent, and resists the action of 
the sun ; it maybe admitted that even if the colour ])rodiicedby 
the action of lemon juice is not permanent, that given by the 
acidulous phosphate, on the contrary, will be so, as being a 
combination of the colouring principle with a substance winch 
is perfectly unalterable by water, air, or heat. 

Silk is^also susceptibje of receiving a fine yellow colour by the 
process wdiich has been described; but as to cotton and linen, 
the very incorajdete experiments which I have had an opportu- 
nity of performing, have not afforded a satisfactory result ; it 
might, perhaps, be possible to succeed if the substance to be 
dyed was previously aniinalized. It is, liowever, worthy of 
remark, that paper, as I have already observed, receives and 
retains this .colour with all its brightness. 



1522.] Col. Beaiifoy’s Astronomical Observations. 


2 ? 


Article VIII. 

Astronomical Observations, 1822. 

By Col. Bcaufoy, FIIS. 

linsheif Heath, near Stanmore. 

Latitude 5P 37' 44’3" North, Longitud^^ West in time 1' 20'93". 

Occultaiions of siimll stars by tlie moon. 


23. Immersion 59' 10*3"^ 

24. Emersion l.S 45 21*0 > Siderial Time at Bushey. 

26. Immersion 15 30 08*1 } 


is, B. The observation of the 24th uncertain to five seconds. 


Article IX. 

• 

An Investigation of the JStlct hod fpr finding the Sion of all the 
Coe(licients itt the Expansion of a Alnltinomial, By Mr. S. 
Jones. 

(To the Editor of the Annals of Philosophy,) 

8IR, Kash Csrovcy Ltterpooly May 20, 1822. 

It is a iteniarknhle coincideMice that two of our most (general 
theoienis in anaijticid riilculations should have been published 
by their nspective authors, Dr. Brook Taylor, and Sir Isaac 
Newton, without tlieir demonstrations: tlie utility of the former 
in the differential and integral calculus, vanishing fractions, the 
higher im chanics, lias induced many of the continental, as 
well as several of our own mathematicians, to attempt to demon- 
strate it from first ])riiiciples ; it is, however, generally acknow- 
iedged that its difliciilty excludes that conciseness, perspicuity, 
and native simplicity, ^^hich all fundamental propositions ought 
to possess ; the latter, <jr binomial theorem, though less difficult, 
was, at the time of its discovery, no easy task to demonstrate ; 
accordingly we find that it caught the attention of the most 
eminent mathematicians, and has employed the talents of 
Maclaurin, Simpson, Deinoivre, Euler, Lagrange, Woodhouse, 
and others, to whose minute researches and amplitude of remark 
it might be supposed that nothing more could be added ; yet 
it is presumed that to demonstrate generally what only one of 
these, Euler has done for a particular case, and that by numeral 
induction, will not be thought an inelegant appendage to this 
beautiful theorem, nor unworthy thfe attention of the viathemati- 
cians of the present day. 
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, For the sake of simplicity, 1 shall divide the proposition* into 
the following cases, beginning with the easiest. 

1 ., To find the sum of all tiie coefficients, in the expansion of 
a monomial r/, to the power of n. 

It is manifest that a** :=z a x a X a x .... to terms, and 
since a has unity for its coefiicienl. tlie sum will be 1 x I x 1 x I 
.... to terms = I" ; therefore, the sum of all the coefficients 
in the expansion of a monomial is 1“. 

2. To find the sum of all the coefticieiits in the expansion of a 
binomial u 4- />, to the power of n, . 

By the binomial theorem, (« -f- /;)’* = n’' -f n , «’*■"’ h -h n , 

A* -f n . “h ^^‘5 since h has 

unity for its coefficient, all the powers of b will have unity for 
their coefficients, which consequently will not atiect tlieir sum ; 
whence they maybe rejected, and the sum of all the coetlicieiits 

in tlie expansion of (a 4- A)" will be + n a'*"' 4* n . 


• a ' 


4 n . 


n-i n-2 


. -f 8 ic,; but n being a monomial, 


fne sum of all the coetficients in is 1", 

is 1"**'% 
is 1“*” ike. 

Those values of a", a’*"*, ike. being sub'atituted in the 


expansion, gives 1" 4* /< . I"”* 4- n . -- -- . 4- 


V~ 


^ 1"~3 ^ series is absniutely the expansion of 

(1 4- 1)'* = 2’‘ ; therefore the sum r)f all the coefficients in the 
expansion of a binomial u 4 b, to the power of//, is 2". 

3 . To find the sum of all tlie coefiicieuts in the expansion of a 
trinomial r/ 4 ^ 4 e to the power of//. 

To obtain this, pat // 4- // == x ; then (n 4 4* ef = (r 4- <')"* 


n . x" 


e 4 " • 


2 


r' 4 // 


7/ -2 


j ’ 


4“ &c.; and because c has unity for its coetlicient, all its jiowers 
may be rejected, and the sum ofuil the cocflicieiits in the expan- 
sion of a trinomial will be x* 4- /z . r””' 4 n , + n • 


. x* ^ 4 - &c. ; but since r is a binomial, the sum of all 

ihe coeflScients in a" = (a-hby is 2 “, 

x"”"’ = (fl 4- A)"”"* is 2'*”’, 

= (a 4- 6)““"* is 2”'"% &c. 

These difierent. powers of 2 being substituted for x\ 
a— * &c.give8 2* + » .2"— + « . ^.2— * + « . 
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• * 

2 “ -'a + &c, which series is the developemeiit of the binomicd 
(2 + iy = 3"; therefore, ihe sum of all the coeflBicients in the*' 
expansion of a trinomial a + /> + e, to the power of n, is 3 *. 

4. To find the s 8 m of all the coefficients in the expansion of 
a multinomial of /// terms, to the power of n. 

Let p = the last term, and y = the sum of all the remaining 
terms; that is, of the m — 1 terms; then the //th power of the 
multinomial will be expressed by -f pY = 3 /” + + 

n . d- &c.; but it follows, d priori, that the sum of 

all the coeflTcieut.s in this expansion will be ?/" *f 71 . 4 - n , 

4 iivc. ; and from the preceding cases, it is manifest 

that the sum of all the coefficients in 
if is (y/^ — 1 
y is (777 — 1)"" 
y"' ^ is (771 — 1 j*'” ,Jk,c. 

wl)ich substituted for gives (771 — 1)" 4 

(m — 1)“”* 4 // . ” ' {771 — I)"” ‘ 4 6 cc. ; but this series 

arises from the develojicment of (m — i 4 1 )«= nf; therefore, 
the sum of all the coeiiicienls in the expausiou of a multinomial 
of 771 terms to tlic‘ jiow (t of ;/ is ///”. 

Tlu’ougliout tl)c pr(‘ceding iin estigation, the exponent 71 has* 
i)cen taken arbitral dy, it may, therefore^ be expounded by any 
mimber whatever, either positive or negative, whole or fracted, 

1 am, Sir, yours truly, 

S. Jones. 


Articlk X. 

Ohse7'vatio77s 077 i/:e P7rse77cr (f Jiloisfnre 771 Mu(Iif7/ii7g the Sj)e^ 
ci/ic G;v/r/V</ of Gases, By C. Sylvester, Esq. 

(To the Editor of the A7mah of Philosophif.) 

DEAR SIR, 60. Gnat Itussell-sireet^ Jnneb^ 1899. 

WiiATEVKH Mr. Herapath may say of Dr, Thomson’s paper^ 
its foundation is good, and the principal^ facts from which his 
conclusions are drawn have been long knowm to the philosophi- 
cal world, and coiifirined by experience ; I allude particularly to 
the fact of the same weight of steam at all temperatures 
containing the same quantity of heat; and that the sum 
of the degrees expressive of the latent and sensible heat is 
a constant quantity. He is doubtless wrong in making these 
sums commence at 32°. If the brinciple be true Above that 
degree, it must be equally applicable to those belOfr the 
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same. That is, if / be the latent heat, and I the tempera- 
''*ture, / -f ^ = c a constant quantity, whatever t may be. I 
diffev with Dr. 'rhonisou as to any practical advantage derived 
from the variable quantity of latent heat at dSlbrent temperatures 
either in distillation or in its agency in steam engines. Suppose 
in the foriiier application that vapour is distilled over at the tem- 
perature of 70®, and condensed in a temperature of 50°, a con- 
stant succession of liquid will be formed by condensation, w^hich 
is the practical effect desired, and it must be admitted from the 
law quoted by Dr. Thomson, that the stock of vapour at 70® 
constantly passing from the still to the receiver will hold more 
latent heat than the same quantity at a higher temperature. The 
difference will consist in having a small excess of latent heat, 
which is “ in the uncondensed vapour at every period of the 
process without any disadvantage,’’ as to the ultimate quan- 
tity of liquid condensed. I am inclined to think that if the 
size of the apparatus be increased so that the same weight of 
vapour may come over in the same time, the advantage would 
be in favour of the low temperature, owing to the quantity of 
heat lost in all processes carried on at high temperatures by 
^diation and the conducting power of contiguous bodies. 

For the same reasons there is no advantage in using steam 
for engines at a high pressure. Whatever may be the fuel con- 
sumed to make a given volume of steam equal to one atmosphere,, 
it w ill take twice the quantity to give twice that volume; er the 
same volume of a density to give a pressure equal fo two atmo- 
spheres. I should think therefore, that the incnascd teni- 
peratme of the volume equal to two atmospheres, would losc‘ 
more heat to surrounding bodies than the two ' olume.^ <jf one 
atmosphere, but the mechanical advantage of the two w’il! 
obviously the same. The boasted advantage of the ('ornisli 
engines has chiefly arisen from their inventor assuming some 
erroneous data respecting the power of steam, and many others, 
even Mr. Herapath, seem to have fallen into the same mistake. 
In the range of temperature commonly used for high pressure^ 
steam, it will be found that from an increase of temperature of 
eveiy 30^ degrees, the density and elasticity of the steam 
become doubled ; that is, at 212®, its elasticity is equal to about 
30 inches of ineicury, and a cubic foot of such steam wu)uld 
weigh about 233 grains. At 212 -f 30 = 242 degrees, the 
volume remaining the same, it will support 00 inches of mercury, 
and a cubic foot will contain 253 x 2 = 506 grains. Hence it 
will appear that the temperature is increasing in arithmetical 
proportion while the power of the steam increases in geometrical 

E roportion, and hence the apparent advantage by working witli 
igh pressure. * 

^ The source of this fallacy will be found in tlie assumption of 

♦ The fore# of steam has not strictly a geometrical ratio to the temperature. The 
ratio for 10* below 212® is about 1*23. And this ratio for every ten d^^-eet abeve 
will deorease by *01, while steam, for every ten degrees below, has a similar incremie.' 
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the quantity of heat being as the’temperature ; when the fact is. 
that while the temperature has been advancing by 30®, the rear 
quegiitity of heat is doubled ; and it will be found that a cubic 
foot of steam of GO indies pressure in mercury, although only 30® 
in temperature above a cubic foot of 30 inqlies pressure will 
heat twice the quantity of water to the same temperature, or 
melt twice the quantity of ice, which is the clearest proof that 
tjieir respective quantities of heat are as 2 to 1. 

• The remaining part of this paper wdiich is applied to calculate 
the correction fur the specific gravity of gases, as affected by the 
I foseiice of aqueous vapour, is very valuable. If the force of 
aqueous vapour at different temperatures be correctly taken in 
order to get the specific gravity of the same, nothing can be 
more simple than the formula given by Dr. Thomson for finding 
the allowance to be made for the presence of vapour in any gas. 
This is the same formula which is contained in my paper sent to 
your journal for finding the jiroportions of mixed iiiftammabkt 
gases. 1 remain, dear Sir, yours verv truly, 

C. Sylvester. 


Article XL 

Extrarh from ihe “ Jonrnal^' of a Survey io explore the Somxes 
o/ the Rivers (jdu^es and Jumna"' lly Capt, J. A. Hodgson, 
10th Keg. Native Infantry. 

As I have liad it in my power to explore and survey the course 
of the Ganges within the Himalaya mountains to a considerable 
<listanec beyond Gangautii, and to tlie place where its head is 
concealed by masses ot' snow whicli never melt, 1 hope, that au 
account of my journey may be acceptable to the Asiatic Society. 
1 must jiremise that, as Gapt. llaper’s account of Capt. VVebbV 
survey in IWS, has already appeared in the eleventh volume of 
the Keseardies, 1 lia\e nothing to add to that officer's able and 
fertthful description of the mountainous country, passed through 
in the route of the survey from the Dun Valley to Cajani, near 
Reital, where the survey towards GaTigautri was discontinued itt 
consequence of the serious obstacles wliich impeded it. 1 shal4 
therefore, only give an account of the course of Uie river above 

* The Editor is favoured with these extracts from almost the only copy of Captaui 
Httdgsoxi'a Journal, which has reached England* by Mr. Edmonatone, of Newcastle ; 
vho obaerves, that in order to shorten the communication, a number of minute and inte^ 
resting details have been necessarily omitted. This circumstance will serve to explam 
the breaks which the narrative occasionally assumes, and wc should hope witl bet 
received as a suIBcieni apology for our not doing all the justice that we could wish to the 
labours of CJapt Hodgson, who has since been appointed to- the important situttioiii ef 
Emeyor«Gciiend of India* 
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the village of Reital, where I halted to make arrangements for 
progress through the rugged regions before me, in which I 
found I Jiad no cliance of getting any supplies of grain for my 
followers : I was consequently obliged to buy grain, and to send 
it off before me, so as to form* little magazines at the places I 
intended to halt at ; and as I learned that several of the sangas 
or spar bridges over the river had been destroyed by avalanches 
of snow, 1 sent a large party of labourers to re-establish theni.^ 

Considering Reital as a point of departure, it will be satisfac- 
tory to know its geographical position. By a series of observa- 
tions with the reflecting circle of Troughton, aiuB’also by his 
astronomical circular instrument, 1 1‘ound the latitude to be 
30° 48' 28" N. ; and having been so fortunate as to get two 
observations of immersions of the first satellite of Jupiter, and 
one of the second, I am able to give a good idea of the longitude 
of the place; and the more satisfactorily, as two of the immer- 
sions are compared with those taken at the Madras Observatory 
on the same night, and with which I have been favoured by Mr. 
Goldingham, the astronomer there. 

The telescope used by me in observing tlic satellit<\s was a 
Pollond’s 42 inches achromatic refractor, with an nj)erture of 
two and three-quarter inches, and power of about To a])plied, 
having a tall stand, and rack work for slow motion. The watch 
was a marine chronometer, made by Molineux, of l.ondon, and 
went with the greatest steadiness on its rate, as nightly <leter- 
mined by the passage over tlie incridian of fixed stars observed 
with a transit instrument. The time of mean noon when required 
was always found by equal altitudes. 

By a mean of several observations taken at Madras al)out the 
time of four emersions of the first satellite, which 1 observed at 
Mr. Grindalfs house near Seharanpur, (Mr. Goldingham finds 
6’* 10' 24" for tlie longitude of Seharanpur.) A snow^y peak 
called Sri Canta is visible both from Reital and Seharanpur, its 
position is determined by means of a series of triangles insti- 
tuted by me for the purpose of taking the distances and heights 
of the snowy peaks. 1 find the angle at the pole or difference 
of longitude between Seharanpur station and Sri Canta to be 
1° 14' 47", the peak being east, and at Reital, the difference of 
longitude of that village, and the peak is found to be 12' G"; the 
peak being east, consequently the difference of longitude of 
Seharanpur and Reital is 1°2'41". On the whole, I think 
5*^ 14' 2u*6", or 78° 3i/ 60-7" may be safely taken for the longi- 
tude of Reital, east of Greenwich. 

Reital contains about 35 houses, and is esteemed a considera- 
ble village ; as is usual in the upper mountains where timber is 
^entifVil, the houses are large, and two or three stories high. 
Whciti a house has three stories, the lowest serves to shelter uie 
cattle by night ; the second is a sort of granary, and in tbe 
upper the family dwells ; round it there is generally a strong , 
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wooden gallery, or balcony, which is supported by beams that 
project from the walls, 1 ne roofs of the houses are made of 
boards or slates ; th^y are shelving, and project much beyond 
the top of the walls, and cover the balcony, which is closed in 
bad weather by strong w^ooden shutters or pannels. These 
houses are very substantial, and have a handsome appearance at 
a distance, but they are exceedingly filthy within, and full of 
vejmin. The walls are composed of long cedar beams, and 
stone in alternate courses, the ends of the beams meet at the 
corners, wheg-e they are bolted together by wooden pins. Houses 
of this construction are said to last for ages ; for the Deodar or 
Cailon pine, which, 1 suppose, to be the cedar of Lebanon,’*^' is 
the largest, most noble and durable, of all trees. 

The situation of this village on the east side of a mountain, the 
summit of which is covered with snow, and the foot washed by 
the Bh&girathe is very pleasant. It commands a noble view of 
the Sri Caiita, and other adjoining peaks of the Himalaya, on 
which the snow for ever rests. Snow also remains until the 
rains, on all the mountains of the second order, which are visible 
hence, both up and down the river. Many cascades are formed 
by the melting of the snows on the foot of the surrounding moun>» 
tains. One in particular descends in repeated falls of several 
hundred teet each, from the summit of a mountain across the 
river, and joins it near Batheri. 

In the following account of ray progress up the river, I hav6 
put down such remarks as occurred at the time, and they were 
written on the spot, and are here inserted with very little altera- 
tion, Though 1 am aware tliat such miimie descriptions of 
localities must appear tedious, I hope they will be excused by 
those who, feeling interested in the subject, may have the pa«- 
tience to read the detail. To ^ive ge/icral descriptions of such 
rude regions is difficult, if not impossible, and I trust that parti- 
cular ones, though often tedious, will be found more faithful, and 
to give more precise ideas of those remote recesses of the Hima- 
laya, which 1 visited. 

On the 19th of May, I was joined at Reital by Lieut. Herbert, 
of the 8th Reg. N. 1. who had been appointed my assistant, and 
from his skill and zeal, the survey nas received much benefit. 

Mr. Herbert came direct from Calcutta, and brought me a pair 
of mountain barometers, but the tubes filled in England had been 
broken before they arrived in Calcutta : there were some spare 
empty tubes which we filled and used as hereafter mentioned, 
but we could not succeed in boiling the mercuiy in the tubes to 
free it entirely of air. The height of Reital above the sea^ as 
indicated by our barometers, is 7 108 feet. 

Having received reports that the sanghas were repaired, aia^r 
that the grain I sent for, ward was lodged in the places I directed, 

* Deodira of Roxburgh; the D^vikd&ra of Samciit writ*®.— H,H,W. 

voii. »v. 
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, Lleft every article of baggage I could possibly do without^ and 
having given very light loads to the coolies that they might pro* 
ceed with less difficulty, we marched from Jleital on the 2'l&t of 

On the 27th we reached the Soar river, from whence toimme^ 
dktely above Tawarra, the path is exceedingly rugged, over 
broken masses of rock. The whcde is an ascent ; and in some 
places, very steep open precipices to the right, and high rocks 
above to the left ; precaudon is required in the iboting, and some 
places are very unpleasant to turn, where it is advjseable to go 
bare footed. 

The mountains are of granite, with various proportion of 
quartz and feldspar, of which I have specimens. Heavy rain 
both on going and returning; could not get a latitude. Water 
boiled at 198% the temperature of the air being 67®. 

At the village of Tawarra, direction of the small lake called 
Cailac Tal, whence the Dinni GMi river issues 71®. It is said 
to be 50 yards in diameter, but deep, and is formed by the melt- 
ing snow ; there is a small piece of level ground near it to which 
the villagers drive their sheep to pasture in August. 

• Descent through the fields and down the Dell steep and slip- 
pery. Rhoff (or Khai) pines and the mohora, a species of oak, 
grow here. 

Descent to the Elgie Garh torrent ; cross it by a sangha 15 
feet long. Granite rock in large blocks, with quartz nodules and 
bands in the bed of the stream. 

Cross Camaria Gadh (rivulet), eight paces wide. 

Down the narrow glen of the rivulet to its junction with the 
Ganges ; the whole a descent, and in many places bad and diffi- 
cult, over large blocks of rock which have fallen from above, and 
overturned and shattered all the trees in their course. The gra- 
nite precipices which confine tlie river at this place have split 
and fallen in large masses into the bed of the stream. 

Path along the side of the Ganges, but above it a cascade 
opposite, falls 800, but not in one sheet, river up to 6® ; patli 
rocky. 

Across the river and on its steep bank is a range of hot 
springs ; they throw up clouds of steam, and deposit a sediment 
of a ferruginous colour ; these are the first hot spriqgs I have 
observed on the Ganges ; the river not being fordable, we can- 
not go fo them, 

Efuge .blocks of rock fallen to left. 

Climb qver and under the ruins of a most tremendous fall of 
the precipices ; blocks of granite from 100 to 150 feet in diame- 

are thrown on each other in the wildest and most terrific coa« 
fi^pn ; the peak whence they fell is perpendicular, and of solid 
M.This fall took place three years ago. 

Cross •the Ganges by a sangha made of two stout fine spar 
}aid^ from rock to rock. It is a good bridge of the kind^ and 





1822.] the Hionrcik of tht Rivers Qmges and Jnnma.* 35 

about3-j^ feet wide ; the space between the pine spars is overlaid 
with small deal shingles which are tied together so as to farm 
a platform. Like alKthe rest, this sangha is open on both sides^ 
and unpleasant to pass, being from the length and elasticity of 
the^pkies so springy as to rebound to every step* the passenger 
takes. The river below the sangha was deep, and very rapid^ 
beipg confined by rocks, its breadth under the sangha, as 
measured by a chain, was 60 feet ; height of the sangha above 
the stream 30 feet. The river is more expanded above and 
below. Sanghas are always placed in the narrowest parts. 

Tent at Dangal, a small flat so called on the left bank of the 
Ganges, and at the confluence of the Limea, a large torrent. No 
village here. The halting place is surrounded by high and steep 
rocky mountains, and mural precipices; observed some bears 
climbing among the rocks. 

Time of marching five hours and 48 minutes ; a very laborious 
journey- The path is very rough, and merely a succession of 
steps from one broken crag to another^ some places very diffi- 
cult. To the Ganges was descent ; then we passed along its 
bank at no great height above the stream, which, thou^ not 
wide, is deep and impetuous, falling from rock to rQck. in the 
less rapid parts pools are formed, where the breadth may be 200 
feet, but generally it appears from 100 to 120 feet wide ; several 
rills besides those noted above, fall into the river ; it is needless 
to say, that they fall in cataracts, the sides of the river being 
every where bounded by high cliffs. The rocks are granite, <n 
nuich the same composition as on vesterday^s march. The dip 
oi' the strata is about 45® towards tSE. as usual, and the whole 
line of inclination is visible from the river to a great height above. 
Water boils at 202 ^ the temperature of the air being 54?, On 
our return, the barometer was deranged at this place. It is to 
be remarked that on going up, we did not fill the barometers, 
fearing they might be broken, and the mercury spilt, of which 
we had very little ; our store of it having been diminished by 
those various accidents to which eveiy thing that can be lost or 
broken in these rough regions is subject. Of these barometers 
more hereafter. 

Lofty cliffs on both sides of the river ; path generally a slight 
ascent, bujt rocky and difficult. 

Narai peak crowned with snow. 

Cross the river on a sangha at Deoruni Ghati ; it is a new and 
good bridge of the kind, but long and very elastic. « Height 
above the stream 40 feet ; breadth of stream under the san^a 
30 paces, or about 60 feet. The high flood mark of the stream 
when swollen, appears to be about 14 feet above the present level* 
A wild and savage looking place. Precipice around, granite 
and some black and grey rock of a laminar, texture. Roclqf 
path from last station. Pines of various kinds, and the true deal 

D 2 
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fir, grow here. Immediately on passing the sangha, the path 
leads over an avalanche of snow which reaches to the river’s 
margin; it is many feet thick, and has /alien tliis year, and 
brought down all the trees in its path. This is the first snow 
bed we passed over on the Ganges. 

The river, abed of foam falling from rock to rock. Five hun- 
dred yards further on, are the falls of Lohari Naig, where^the 
river IS more obstructed than in any part of its course, and tears 
its way over enormous masses of rock, which have fallen into it 
from the mural precipice which bounds its left shore. This 
frightful granite cliff* of solid rock, of above 800 feet high, 
appears to have been undermined at its foot by the stream, and 
the lower and middle part have fallen into it, while the summit 
overhangs the base and the river. The vast ruins of this fall 
extend for about a quarter of a mile ; the river has now forced 
its way through, and partly over the rocks, with a noise and 
impetuosity, we thought could not be surpassed; but on our 
return in June, when the Ganges was doubled in depth, the 
scene was still grander. It then just covered the tops of the 
rocks, and one of the falls of the whole stream we estimated at 
25 feet perpendicular, and below it were more, close to each 
other, of little less height. The scene is full of sublimity and 
mildness, and the roar of the water is astounding. 

On the right bank also there has been a recent large slip of 
the mountain, but the above-mentioned on the left bank is for 
its height the most formidable fall I ever saw. It is not recent. 

Cross the Ganges by the sangha of Lohari Naig, 10 paces 
long, and 25 feet above the stream, which is here liarrow, deep, 
and has a great fall; the ends of the sangha (which is very nar- 
TOiv) are supported on each side on two great tabular granite 
rocks : that on the right bank is circular, and 150 feet in circum- 
ference, It is of a coarse brown granite, with quartz intermixed, 
and is decomposing in some places. The mountains on both 
sides of the river are very steep. On the left bank of the river 
observed a rill, impregnated with calcareous matter, wliich is so 
abundant as to incrust every thing it touches very strongly, and 
we collected large pieces of this lime, whicli is i>ure, like that at 
Sansuf Dhara. This is a singular thing in a region of granite. 

The Lot Garh river joins the Ganges ; cross it by ^ good little 
sangha. This river is 20 feet wide. This last station has been 
almost level, and a*good and pleasant path along a flat of 150 
y^ds wide by the river side, shaded by caksi, mirei, omil, and 
oiber trees. From the edge of the flat, the rock rises in a 
gigantic mural precipice of about 1500 feet perpendicular, and 
the same across the river. Strata much inclined. The Lot 
iKrh river comes from the snow to the right, and is very rapid, 
here expanded, apd the scenery beautiful. 

On return breakfasted here, 
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Bj^rometer . . . 23*144 in. 

Thermometer attached 53^ 

Detached • . . , 


Very steep and difficult descent, open to the left, and the river 
deep below ; a mural precipice across the river with well defined 
strata at an angle of 45^. The strata are so arranged in the^e 
regfons, which arc the feet of the Himalaya ; but I have observ^ 
that near the tops of the highest peaks, the layers of rock are 
nearly horizohtoL Name of above mountain "^Baldera Luru ; 
steep as it is, and nearly devoid of soil, the pines nevertheless 
contrive to fix their roc^ts in many parts of it. 

Bad and narrow path overhanging the river. The Soan Gadh 
(river) joins the Canges below to west ; appears to be 30 feet 
wide, and not fordable : very rapid. 

Bad and rough ; here cross the Ganges on a sangha about 46 
feet above the stream ; breadth of the roaring stream below 17 
paces, or 42 feet. The bridge about 2|. feet wide, ill secured, 
and unsteady ; it extends from one large rock to another. The 
current extremely violent, and the fall of the river great. 

A torrent from the Sued mountain falls in here; at this sanghli 
on return, barometer, 22*90 in. ; thermometer, 62°. 

Long ascent to Suci. a decaying village of nine houses, of 
which three only are inhabited, it is on the west side of a 
mountain, aiul surrounded on all sides by the Himalaya rocky 
precipices c rowned with snow. The river is about 1000 feet 
below, foaming in a confined channel. • 

As to the inarch, it was \ery long and laborious; performed 
it in Severn hours ; probably one-fifth of it was hand and foot 
road. The rest, excH‘[)t the two places of fiat mentioned above, 
as usual, a succe.ssion of long strides, or little careful steps from 
one broken crag lo another. The three sanghas over the river, 
having been lately repaired, are not dangerous, but too high, 
narrow, and elnstic, to he pleasnnt lo cross. The people from 
the plains passed them \erv well (three persons excepted), but 
many of the mountain eoolies wore obliged to be led over with 
their eyes shut, as well as some of the Goorkha sepoys. To get 
well over them, it is proper to take careful steps (but not to go 
too slow),*und to keep one’s eyes steadily fixed on the platform, 
and by no means to look over the side at the foaming gulf 
below, or to stop or hesitate when on the sjangha. The scenery 
to day was in Nature’s grandest and rudest stile. Wall-like 
precipices of compact granite, bounding the river on both sides, 
to the immediate height of 2900 or 3000 feet ; above those cliffs 
is snow. Latitude observed, 30° 59' 40'25". 

Descent and cross the Ganges by a sangha ; length of the 
bridge 1 15 feet, breadth 3 feet; bre,^dth of the river below, 82 
feet ; depth to the surface of the water from the sangha, 10 ^eet 
(measured by the chain). This i.s the best sangha 6n the river, 
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and the water below is not so rapid as usual, Jhala, viftage of 
five houses ; above Jhala, the country is not Jit prespnt in- 
habited. 4 

A fine view up the river, which, for several miles above this, 
flows in a more expanded bed in a narrow valley ; the feet of the 
mountains bounding it are less steep, and are clothed with 
cedars. Good path along sand and pebbles in tlie river’s bed, 
the current of which more gentle though very swift. The bed is 
about 600 yards wide, and will be overflowed when the river is 
at its height. Lower line of snow generally 2000, feet above the 
river, though several avalanches reach down to its margin. The 
air is very cold. 

We have now turned the snowy range, seen from the jilain 
and brought it to our right ; the march from Gangal to ;.ci, and 
on to this place, may be considered as in that gorge of tlie 
Him^aya through which the river forces its way to the foot of 
those mountains of the second order, which are the beriming of 
the spurs of the grand .range. W', have now the great snowy 
peaks on both sides of the river, and it is henceforward bounded 
oy them. Those to the right arc visible fro, i lindnstan : those 
across the river, or to our left, are not visiole from the plains, 
being hid by the southern ridges. The line of the outlet ‘ the 
river is very perceptible from tlie plains, and the 8rlcnnia peak, 
the western foot of which it washes here, is conspicuous from 
Seharanpur and the Doab. From hence on war % the course of 
the Ganges is to be considered as being within he Ilimrdaya 
differing from the Jumna, inasmuch as that source oi ‘‘u 
latter river is at the south west l‘eet of the sn \y peaks set'n 
from Seharanpur, and not within the Himalaya. 

Pleasant and level ; a snowy peak towards Barrasah shows 
itself up the Scan Gudli : it is called Dumdarn, and is very white 
with snow : mouth of the Soan (nul^ 322^ Dowj ts bed the 
plunderers from Barrasah and the westc ‘n dish xt : » ^^<avvaien 
penetrate in the latter end of the rains. Ar far as Barrasah, the 
country is uninhabited for .six days’ ,Durney, except at 
panch Gong, which is three coss on this side of Barrasah. 
Those districts are on the Tonse river, and are the seat of nume- 
rous gangs of plunderers and murderers who much infest this 
part of the country. 

Descent to the bed of the Ganges, and cross the Tfl Ghar, a 
larffe tprrent which fgills in a most beautiful and picturesque cas- 
caae of 80 or 100 feet over a rock, bordered and shaded by high 
feathery pines and spreading cedars. Flat, over sand and peb- 
bles of the river, bednere expanded. 

On our return we halted at this place to take the altitude of 
two very sharp snowy peaks, which now appeared to the south, 
or to our ri^t. We measured carefully with the chain a base of 
165 umich was the ^eatest extent of level ground to be 
found ; with this base we found a longer line of 1568 feet, and 
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from its ex^emities determined the distances of the two peaks, 
and their isfeights above the east end of the baise, as follows : 

First peak called^ Sewmarcha Chauntal, distance 16440 feet, 
bearing due south. Its angle of elevation 26° 43' 42", and 
height above the river 8278 feet. 

Second peak no name, but it is a lower part of the Sricanta 
Viouiitain. Distance 15374 feet. Magnetic bearing 170° 43'. 

of elevation 23° 55' 30". Height 7473 feet above the 
river. Barometer 22*249 inches; thermometers attached 79°; 
detached 

B. On our return, we found gooseberries at this place; 
they oi‘ the large hairy kind, and, though not ripe, made 
g d flu 

Grad* ' jut, and cross the Kheir Gadh large rivulet by a 
jraii, a village of six houses, but now deserted on 
u!!, o* ire of Hie crops and incursions of banditti* 

‘ i-e ^ VC isiiiered as a mountain path, was excellent, 

* or I - ? uu pU'd. The jiorth bases of the inoun- 

"♦ j s w’ 'ch w (1 ilo^ g are moderately steep, and are 
*' t‘d ith nobh' edars, ai d ^rion? sorts of large pines, of 
I the iiji an(‘ klrii, or kher, are the largest. Cshiris^a 
..cuiH. i.dj' cj’ Mtdy given to several of the large leaved pines, 

^ ul d here is the true deal ; it grows to a great 

* s osemblance to the common eshir or turpen- 

i fir, iCi d >ur,ds in the lower hills, but which is never 
en M comp * v nitl* the cedar (deodar). 1 took some speci- 
meriv c his dea« ; .t I’ght, and has a fine grain r the rhai is a 
^ pill, « it hn^ a ^ceiul appearance ; the leaves are pendent, 
ht woorl of * IS uoi teemed for building, being heavy and 
ity e always preferred for that purpose. From 

Ml; !’ ♦ I the Ganges flows in au expanded bed 

' swi<> iinent )ver stones. Yesterday it was a succession 
i _J Is from to rock, and bounded by frightful precipices. 

‘ d n the ."'cenery w , very interesting, the river being bounded 
d ;T;;riiutely to the north by the cedar forests; above which 
tv . red llie sharp snowy peaks, and many torrents and cascades 
fe’d from them. 1 never made a more delightful march ; the 
climate is pleasant, and the weather bright to day. The village 
of Derjili is situated in a rocky recess, and commands a fine 
view" of the river, and of the north sides of the snowy peaks 
behind Jamnautri. There are three small temples of stone by 
the river side ; they are of good wor’kmanship. Derail was 
plundered liist year by banditti from the westward. 

Pole star hid by the mountains as usual. Crest of nearly per- 
pendicular and difficult short ascent ; crags overhanging and 
threatening to fall. The river bed the whole way broad, and 
strong current at Derali ; lofty peaks on every side rising 
immediately from the river. This place is 1000 f^et above it. 
Cedars of great siac here. 
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/Road generally levm)n bank oftlie river : croisjSijLn 
of great magnitude, being a fall of lumps of sno# like large 
rocks, it has brought down, and broke to pjeces, all the oedar 
trees/in its path : perpendicular rocky precipices rise^ imme- 
diately from the, river bed to the height of 1600 and 2000 foet ; 
high snow peaks on all sides ; large cedars at their feet. 

An exceedingly steep ascent; river not visible, but close 
below mountains with bare peaks ; not a blade of herbage on 
their rocky sides. la front. Decani snowy peak ; to our left a 
mountain called T"huT, The south side of Decani washed by 
the Bhagirat’hi, and the north side by the Jahui Ganga or Jah- 
nevl, their confluence being at Bhairog’hati. This place is 
called Ratenta. 

Another steep and toilsome ascent. 

Descent over broken fragments of peak. A rocky precipice 
nearly mural, of 1000 feet,, overhangs the right bank of the 
Ganges, which here, as usual, rushes over rocks with an impe- 
tuous and foaming current^ In front is the gigantic peak Decani 
rising immediately from the bed of the river, on the left, almost 
equally high, one of‘ T’hui ; below immense masses of granite 
overhang tlie river. The scenery is very grand. Very large 
cedars here. 

A sweep from S. to E. brings us to that most terrific and 
really awful looking place called Bbairog’hati. 

Tne descent to the sangha is of the steepest kind, and partly 
by a ladder. The sangha is inclined far from the level, and, as 
seen from the height above it, cannot fail to inspire the beholder 
with anxiety as to his safe passage over it. It is indeed by far 
the most formidable sangha I have seen ; the height of the plat- 
form above the river, we measured by dropping the chain ; it 
was 60 feet. One is apt at first sight to estimate it at much 
more; however, this height added to the circumstances of the 
narrowness of the sangha (about 2^ i*ect wide), its elasticity, and 
its inclined position, is sufficient to render its passage disagree- 
ble, it being (like all ihe rest) quite open at the sides. It is laid 
from one side of the precipice to the other; the end on the left 
bank is the highest ; the precipices in some places are quite 

J ierpendicular, in most, nearly so, rising to the height of dOGO 
eet above the stream; they are of compact granite. On some 
ledges there is a little soil where the cedars fix tlieir roots. The 
river below the sanghais closely confined by the wall-like rocks, 
which ar^ perfectly perpendicular, and its course is thus bounded 
nearly to Gangautri, The breadth of the stream is about 46 feet, 
and it is deep under Uie bridge. 

Turn to the left by a rocky path to our tent, which is in a very 
strange place for a tent to be in ; and one of the most curious 
sights among many here, is to see a little teat pitched under vast 
overhanging masses* of rock •at the confluence of these two 
riverSj, the Shagiratffii, and its foaming rival the Jahni Ganga, or 
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as more prwerly called, the Jahnevl. The strange and terrific • . 
appearancd^of this place (Bhairog'hati) exceeds the idea I had 
formed of it. No where in my travels in these rude mountains 
have I seen any thing to be compared with this, in horror and 
extravagance. Precipices composed of the inbst solid granite 
confine both rivers in narrow channels, and these seem to have 
been scooped out by the force of the waters. Near the Sanga, 
tie Bhagirat’hT has in some places scolloped out the rock which 
overhangs it. The base of these peaks is of the most compact sort 
of granite; it is of a light hue, with small pieces of black sparry 
substance intermixed. From the smoothness of the rocks which 
confine the stream, and which appear to be worn so by water, I 
think the stream must have formerly flow^ed on a higher level, 
and that it is gradually scooping its channel deeper ; for it does 
not appear that the walls which confine the rivers are masses 
fallen from above, but that they are the bases of the peaks 
themselves. Knoraious blocks have indeed fallen, and hang 
over our head.:, in thicalening confusion ; some appear 200 feet 
in diameter, and here are we sitting among these ruins by the 
fire side at noon. Thermometer 52®. What are these pinnacles 
of rock, 2000 or 3000 feet high, which are above us, like ? i! 
know not. To compare small with great, 1 think tlie aptest idea 
I can form of any thing that might be like them, would be the 
appearance tha* the ruins of a (Gothic cathedral might have, to a 
spectator within ihein, supposing that thunderbolts or earth- 
quakes had rifted its lol’ty and massy towers, spires, and but- 
tresses ; the parts left standing might then in miniature give an. 
idea of the rocks of Bhairog’hatT. 

The great cedar pines, those gigantic sons of the snow, 
fringe these bare rocks, and tix their roots whore there appears 
to be very little soil ; a few also of the larger ileal pine are seen, 
but inferior trees do not a.spire to grow here. The* day is dull 
and rainy, and I 4 ast my eyes up at the precipice overhead, not 
without aw^e ; u singlij fragment might dash us to pieces. 

Avalanches of snuw and rock such as we have passed to day, 
and indeed for these three last days, show by their effects their 
vast powers of destruction ; for they bring down forests in their 
overwhelming coiu'se, and dash the cedars into splinters. These 
avalanches have all fallen tliis season ; they have in some places 
filled up the dells and water courses to a great depth with snow, 
and extend from the peaks to the margin-iof the river. . 

A painter wishing to represent a scene of the harshest features 
of nature, should take his station under the sanga of Bhairog’hatl, 
or at the confluence of the BhagTraFhT and Jaime vT rivers : here 
it is proper to tak6 some notice of this latter river hitherto little 
known. Though the BhagTrat’hT is esteemed the ho/i/ ami cc/e- 
brated Ganges, yet the Jahnevl is accounted to be, and I think is, 
the larger stream. From a Brahman who officiates at GangotrT, 
and who has been up it, I collected some particulars, ymich. 
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though, TOrhaps, far from correct, may serve to gi^ an idea of 
it. By me course of the river is a pass to Bhoat dr Thibet, by 
which the people from Reital and the uppetrvillages of Rowaten 
go to get salt, blanket cloth, and wool, in exchange for grain. 
The trade is trifling, and not more than 100 people go yearly ; in 
the latter end of tne rains the road is open. They carry their 
goods on sheep and goats. The Brahman has been at the fron- 
tier village called Neitang ; it is four long and very difficult daj^’ 

J ‘ourney. The first three days are up the course of the river, 
kigh above its bed for the most part, but occasionally descend- 
ing^to it. It is exceedingly steep and difficult. 

First day. — They go along the high precipice on the right 
bank of the river : a sangha at the end of a long march. Very 
bad path. No village. 

Second day. — Having crossed, very bad path to Cartcha, a 
halting place. No village. Cedar pines here. 

Third day. — On same bank of the river to Handouly, a halt- 
ing place ; out no village.* Not veiy long march. 

Fourth day. — The frontier or (do-phashias) village called Nei- 
tang, in the district of Tangsah ; at this village, the river seems 
<they say) but little diminished in size, and there is a sangha 
over it. The Brahman can give no account of its origin, except 
that he believes it comes from some hills in Bhoat. The first 
part of the course of the river upwards, so far as can be seen from 
JShairog’hatT, is 72® NE. ; and from what I can understand, it 
appears that this river has its source to the north of that ridge 
of the Himalaya which bounds the BhagTrat’hi to the NE. or on 
its right bank, and that between Bhaii'og’hatT, and, perhaps, the 
third day’s march above-mentioned, it forces itself through the 
range. The Brahman says that at the village, and for the last 
day’s march to it, the mountains are bare of trees, and that they 
are not the Cylas mountains (i. e. not what we call snowy 
mountains) but that the Cylas peaks towards Gangotrl arc seen 
to the right, and so they would be, if we suppose the course of 
the JahnevT up, to be about N. 70 E.; and the course of the 
Ganges is, we know from hence, considerably to the S. of E. 
By the way I may mention here, that cylas is a general appella- 
tion for high ranges always covered with snow, in the same way 
as we say Himalaya or Himachal (which last indeed .literally 
means snowy peaks). 

At Neitang, the houses are built very low on account of the 
high wind^. Travellers suffer much from difficulty in breathing, 
caused, as they say, by the bic’h or bis’h ; i. e, exhalations from 
poisonous herbs which grow on the high bare knolls. This 
frontier district of Tungsah appears to be considered to belong 
to what they call here Bhoat or Thibet, and they pay their land 
tribute to a collector who comes from Chaprang. Of tne distance, 
or size, or direction,* of Chaprang, I could not get any satisfac* 
tory account, but it appears to be a Chinese dependency. The 
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district gives to the Raja at Bassahir a blanket per man, 
evpry thfra year, and a small complimentary tribute of dac^h 
(raisins) to the G<harwal Raja. The inhabitants arc called do.^ 
phashias from their speaking the languages of both G’harwal and 
Bhoat^ and they act as interpreters and brokers. 

The exports from Rawaien are rice, mandwa and papra (coarse 
^grains), tobacco, and tainashas. Imports, salt, and thick 
♦ woollen cloth and wool. 

The Rawaien people go in the month of Cartic, because the 
wool is then ready, but in the month of Sawan, the road may be 
passed, and that would be the best time to go. 

Had the season been more advanced, and if I had had grain, 

I should have been tempted to go up this river; it is an inte- 
resting object of ftiture research, but there are many others, and 
one does not know^ which to attend to first ; but it is my inten- 
tion to explore this river next season. 

Latitude observed. Confluence of the rivers at Bhairog’hatl. 

Water boiled iit the air bemg 44®. 

On our return, June we encamped in a much better place, 
a small piece of flat at the suminit of the clifl* which bounds the 
Ganges on its left side, ft was a pleasant and secure situation, 
and under the shade of the cedars. At this place, about 700 
feet above the river, the barometer (unboiled mercury) stood at 
21 inches, teripc’a.ture of air 70®. 

Latitiide of tlii.s camp 3U® 01' 22*5" good observations ; junc- 
tion of Bhagirat’hT and .irdirievT rivers 72® distant 1 furlong. 

A very steep and difficult ascent, we pass along the perpendi- 
cular faec of the precipice by means of a scaifolding oi two nar- 
row planks, which aj)pear very roitten, and ill supported at the 
ends ; under the scatfold is a chasm of 300 feet deep. Imme- 
diately afterwards, ascend by ladders, the precipices bounding 
the river, being here like walls, and these scaffolds and ladders 
are laid from projecting points to enable one to pass. 

Three other passages along the precipices and over chasms by 
means of rotten planks ; then an exceedingly steep ascent by 
short zigzags to a flat at the foot of Decani peak ; here is a small 
temple of Bhairo Lai who isS esteemed the janitor of Gangotre ; 
at this place, pious Hindus leave their shoes. 

Road tolerably level ; winds round the SW. side of Decani 
peak ; the river is about 800 feet below to the right, and rising 
from its bed is a wall of mountains of, a height I find it difficult 
to estimate; below to the river steep precipices. 

Path very difficult; a few paces further on cross another 
frightful chasm by a platform of afoot or 18 inches wide. Road 
over masses of granite piled in confusion ; they are fragments of 
a fallen peak. Looking up, we see the tower-like summits of 
Decani almost overhanging us. The whole way strewed with 
falls of rock from them. Many traces of bears. 

Wind round the brow of the hill, and come upon an opening 
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^vhere the eye is saluted with a full view of MianrT peak^ aud^sn 
the distance^ the mountains of Rudr Himalaya crowned by the 
peakof Dugdi towering to a great height ; thef pure snows on it 
shine in the sun's rays with dazzling brilliancy. 

Rather better phth ; the river deep below, foaming in its nar- 
row and rocky bed. Most fantastic great snow peak over Gan- 
gotri. 

Black rocky peak across the river. Call it Iron Sides. 

Path as before. Across the river is a cascade falling through 
a large snow bed ; the snow reaches in several places from the 
river bed on the opposite side, to the summit of the mountains 
which are very steep. We are almost in sight of Gangotri . 

The river dows under beds of snow which have fallen into 
it from the peaks, and cover it. 

Pass above a cascade falling over a precipice of grey granite 
with black sparry spots. Wonderfully steep precipices on both 
sides of the river; on this side, the rocks are quite bare and 
shattery. ' 

Cross above a cascade falling from a rocky gorge to the left. 
Path extremely bad. This river below foaming between walls of 
roek perfectly perpendicular. A sangha (now destroyed) had 
formerly been laid over at this place by the banditti, w^ho, in the 
rains, plunder the Cedarnath districts to the eastward. The 
rocks through which the river flows have horizontal strata, and 
the light hue of Portland stone. They are usual granite. The 
cedars here are poor and starved, Rudr Himalaya a snowy peak 
95°. Gangotri : the small temple of Ganga MaT and Bhagi- 
rat’hi on right bank of Ganges. 

The path to day was of the worst description, and is on the 
whole, 1 think, the most rugged march we have hitherto had, 
though there are not any long ascents. Nothing can be more 
unpleasant tlian the passage along the rotten ladders and 
inclined scafl’olds, by which the faces and corners of the preci- 
pices near Bhairog’hatT aie made. The rest of the way lies 
along the side of a very steep mountain, and is strewed with 
rocks. The views of the snowy peaks which are on all sides, 
were very grand and wild. 

The rocks are of granite, but of a lighter colour than usual, and 
specks of a bright black sparry substance are interspersed in 
them at the distances of from one to three inches. 

The river/s bed from Bbairog'hatT to GaurTcund, was between 
mural precipices of 200 or 300 feet high ; above them was the 
steeply inclined ground, along which our path lay. Though 
very rocky, there were many places with soil where the cedars 
grew, but not large. Above the path to our left were bare rocky 
precipices, on the summit of which the snow lies : at GaurTcund 
and Gangotri the river's bed becomes more open. The temple 
at Gangotri is a Mundup of stone of the smallest kind ; it con- 
tains small statues of BhagTrat'hT, Ganga, &c. and it is built over 
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a piece of rock called Bhagirat’hl-Sifa, and is about 20 feet 
higher than the bed of the Ganges ; and immediately above its* 
riglit bank, there .^is also a rough wooden building at a short 
distance for the shelter of travellers. By the river’s side, there 
is in some places soil where small cedars grow.; but in general 
the margin is strewed wdth masses of rock, which fall from the 
precipices above. The falls do not appear recent. 

* Too much tired to attempt to boil mercury in the tubes to 
day. At ni^ht, having prepared the instruments to take the 
immersion ^of one of Jupiter’s satellites, we laid down to rest, but 
between 1 0 and 1 1 o’clock were awakened by the rocking of the 
ground, and, on running out, soon saw the efiects of an earth- 

S uake, and the dreadful situation in which w*e were, pitched in 
le midst of masses of rock, some of them more than 100 feet 
in diameter, and which had fallen from the cliffs above us, and 
probably brought down by some former earthquake. 

The scene around us, shown in all its dangers by the bright 
moonlight, was iinh c d very awful. ^On the second shock, rocks 
were hurled in every direction from the peaks around to the bed 
of the river, with a hideous noise not to be desciibed, and never 
to be forgotten. After the crash caused by the falls near us h^d 
ceased, we could still hear the terrible sounds of heavy falls in 
the more distant recesses of the mountains. 

We looked up with dismay at the cliffs overhead, expecting 
that the liext shock would detacli some ruins from them. Had 
they fallen, we could not have escaped, as the fragments from the 
summit would have flown over our heads, and we should have 
been buried by those from the middle. 

Providentially there were no more sliocks that night. This 
eartliquake w as smartly felt in all parts of the mountains, as well 
as ill the plains of the north-west provinces of Hindustan. 

In the morning we removed to the left bank of the river, where 
there is a bed of sand of about 150 yards wide ; there is a flat of 
soil with trees of about 20 yards wide, and immediately above it 
are precipices with snow on them ; here we were much more 
secure. In the afteriiocm indeed, the effects of the snow melt* 
ing, ofter; caused pieces of rock to fall I rom above, too near our 
station, but we could avoid them by running over the sand to 
the river side, which could not be done on the right bank ; 
bevsides only comparatively small pieces fell here, and in day 
light, so that this is much the best side^ to encamp on. We had 
the curiosity to measure trigonometrically the height’ of the cliff, 
at the foot of which we w^ere during the shock, and found it to 
be 2745 feet. 

This day, the 27th, we had a slight shock of an earthquake, 
as well as on the 28th. 

Filled a new and full length clean tube with pure meremy; 
immediately after filling (unboildd), it stood at 20 inches* 


t 
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Thermometer attached 78® 

Ditto detached 68® 


Having hung the barometer up in the tent, and allowed it to 
acquire the temperature of the air and adjusted zero, the foitow-' 
ing heights were observed : 

Thermometer attached 774° 

Ditto detached 63® 

Upper surface of the mercury 20 in. 

Second reading an hour afterwards, 
mercury upper convex surface ...... 20 

An hour afterwards upper convex 20 

Afternoon, outside of the tent three 
hours after filling the tube ; mean at 
four o’clock 20 « 

There were veiy few and but small (air) bubbles in the column, 
and the vacuum was evidently pretty good, as shown by the 
smart cracking of the mercury against the top of the tube. 

Water boils at 196® 

* 

We now begin to boil the mercury in the tube. The tube as 
usual broke. None but a professed artist can expect to succeed 
in this difficult business once in 10 times. With the unboiled 
mercury, there must be an error, but it §bould not, I think, 
affect the heights more than 200 feet, and J||erally not 100 feet; 
and as under the present circumstances we carmot do more, we 
must be content with sucli approximate altitudes ; and»I reckon 
it of some consequence to have the heights of these places even 
within 200 feet, as hitherto no idea could be Ibrmed on the 
subject. 

When a tube is filled with unboiled mercurj% which of course 
eontains air, it stands at first higher than it ought from the air 
dilating the column ; but. after a short time, much of the air 
escapes into the upper part of the tube, w here the vacuum ought 
to be, and there expanding presses down the mercury in the tube, 
thus making it lower than it should be. The mean height will 
not differ much, perhaps not more than two-tenths of an inch in 
moderate heats from that shown by a boiled tube. 

The barometers I had were two out of six sent from England 
to the Surveyor-Generar^ Office. They were made by Berge, 
and are,.vei^ fine instruments ; but so little attention had been 
paid to Ibeir packing, that the tubes of them all were found to 
be broken when they arrived in Calcutta, as well as most of the 
thermometers belonging to them. There were spare, but 
unfilled tubes sent with them, and some of these would not fit. 

Whenever barometers are sent, there should be to each at 
least six spare tttbesj€//ed in Ertgland by the maker, and herme- 
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tically sealed ; and these should be carefully packed in separate 
cases of copper or wood lined with flannel, and the scale down-- 
wards should go tod3 inches. The scale of these barometers 
only reaches to 19 inches. In instruments intended for Indian 
solidity should be considered ; we want those which will do their 
work effectually y and are not anxious that they should be small 
and easily portable^ as we can always here find means of carrying 
t&m. The mean height of the column by such observations as 
I thought most to be depended on is 20 in. 837' ; the tempera- 
tures of the, air and mercury being 73® and 65®. From which 
the height of Gangautri above the sea, is, calculated by 


Feet. 

M. Raymond’s method. 10319*4 

Dr. Hutton’s method 10306*6 

Latitude observed May 27 and 28, 1817. 

By me, reflecting circle, alternate faces, mean 

by A and B. Libra .“ 30® 59' 29" 

Large sextant by Berge. Lieut. Herbert, four 

sets ditto. 35*5 

By me, reflecting circle, eight circummeridional 
altitudes of spica, being 24 indexes, on alter- 
nate faces 27*1 


Mean latitude of Gung^utri * . 30*59*30*5 

These were good o!5servatious, and refraction is allowed on 
the altitudes, according to the barometer and thermometer; and 
all other corrections for precession, aberration, nutation, &c. aire 
applied as usual. 

The pole star could not be seen on account of the height of 
the cliffs, nor any star to the south lower than those observed. 
The same cause most unfortunately prevented our being able to 
observe any eclipses of Jupiter’s satellites here, or the occultation 
of the star £5: libra by the moon, and I was sorry to find that my 
chronometers could not be depended on to show the difference 
of longitude in time. Though they are of the best kind, and 
hung in gimbals, no method of carriage that I had then adopted 
could prevent them feeling the effects of the short and conti- 
nually repeated jerks they received from the uneven steps which 
the man who carried them on his back was obliged to make. 
Nothing, except a staff, can be conveniently carried in tfiehat^ds, 
as they are so frequently employed in assisting the feet in diffi- 
cult places. 

The mean breadth of the Ganges at GangotrT was (measured 
by the chain) 43 feet, depth 18 inches, and nearly the same 
depth at the sides as in the middle : the current very swift, and 
over large rounded stohes. Thie*was on the 26th May; the 
stream was then in one channel, but the effect of the sun in 
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melting the snow was at that season so powerful that it was 
daily much augmented ; and on our return to Gangotrl ou the 
2d of June, the depth of the main stream vyas two feet, ahd it 
was a ftw feet wider (but I did not then measure the width). 
Several shallow* side channels had also been filled in the interval, 
and on the whole I estimate that the volume of water was 
doubled. 

Though the frequency of the earthquakes made us very 
anxious to get out of our dangerous situation in the bed of the 
river, we resolved, as we had come so far, to leaye no means 
untried to trace the stream as far as possible, and accordingly 
set out on the morning of the 29th of May, hoping to arrive at 
the head of the river in the course of the day. The two GangotrT 
Brahmins could not give any information as to how far it might 
be distant; they had never been higher than GangotrT, and 
assured us that no persons ever went further, except the MunshI, 
w^ho appears by the account in the Asiatic Researches to have 
gone about two miles. , 

Mr. James Frazer visited GangotrT in 1815, and w^as the first 
European who did so. 

From Garigotrl forward up the Gauges, 

Pass avalanche and fragments of rock newTy fallen, and 
which cover the path. 

Ascend a snow bed which covers the river ; it is about 30 feet 
thick. $1* 

Over the snow bed, and descend to the open stream. Here a 
gorge of huge rocks obstructs the stream; they have all fallen 
from above. 

N.B. The Brahmins say they never heard of any rock or place 
called the Cow's Mouth, or Gao Muc’h. or any thing lixe it 
either in sound or signification. We did not see or hear of any 
image whatever. 

River flows under a snow bed ; a rill of water from the snow 
to right. High precipices on both .sides all the way. 

Alternate avalanches of snow and rock recently fallen. River 
under an avalanche of 500 feed thick ; the snow liard and frozen. 

A great fall of the peaks. River bed filled with fallen rocks, 
and difficult to pass. The stream, a succession of c|itaracts. 
High peaks above. 

Over fragments. Here the river falls out of a snow bed in a 
cascade of foam : ascend tbe great snow bed. 

Strong ascent of the snow bed, which is about 100 feet thick, 
over the river. 

Cross a torrent six feet wide and nin^ inches deep ; it comes 
from a cleft in the peaks to the left. River here under a snow 
led*. 

River turns the foot of high snowy peaks to the right ; pteei^ 
pices quite perpendicular to the left. Rudra Himalava neak. 97^. 
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Finding that the bead of the riVer must be more distant thaa 
we Expected, we sent back to Gangotrl for a small tent. 

High mural precipices rising immediately from the river td the 
left: snowy peaks' to the right, their summits about 6000 fefet 
above us. 

Cross the river at some falls. We leaped ffom rock to rock 
with some difficulty. Present general line of snow about 200 
above us. To the right, the face of the mountain has 
flipped. 

Bhojpatra (i. e. birch) jungle to the right with some pines, 
but small and stunteil. Great mural precipices to the left. 

Begin to pass a great .sv/o/i? bed from under which the river falls 
in a cascade. Heavy slips of the mountain to the right. 

Ascend a very stcej) mass of snow, which cavers the river ; it 
appears to be 300 feet thick. 

Cross a rill. To the riglit above us are sharp snowy peaks 
6000 or 7000 feet high ; at their bases is some soil and loose 
stones, in which birch and small firs grow. 

Up the rocky beu A' the river, and here ascend a very large 
snow bed, which reaches from the top of the peaks to the right 
of the river, and conceals it : the river bed here more expanded - 
The feet of the mountains to the right not so steep as hithert;a. 
To the left are precipices. Saw some musk deer among the 
rocks. From the top of the snow bed, a noble snowy peak (St. 
George) appeals. 

Above the left baij^ of the river, and by the side of the snow 
bed, are some bircL tlf^es and small long leaved tirs, but no more 
cedars. This being the only convenient or safe place we could 
see, we halted here. The river is perceptibly diminished in bulk 
already, and we hope that to morrow we may see its head. The 
march to day was most toilsome, and rough through the loose 
fragments of rock which daily fall at this season from the peaks 
on either side to the river, in the afternoon when the sun melts 
the snow. Travellers should contrive to gain a safe place by 
noon, or they may be dashed to pieces. 

It was very cold at this place, and froze all night, but we had 
plenty of fire wood from the bliojpatra! trees. The soil was 
spongy, and full of rocks. Tlie silence of the night was several 
times oroken by the noise of the falling of distant avalanches. 

By the barometer, it appeared we were 1 1,160 feet above the 
sea. Water boiled at 193® of Fahrenheit. 

A little tent, which one man carries on his back, came to us ; 
but ill this trip, we ate and slept on the ground, and weie Well 
pleased to have got so fiir beyond Gangotrl, hitherto the boundary 
of research on the Ganges. Latitude observed, 30® 58' 59". 

The place we passed the night on is elevated above the left 
margin of the stream, being a sort of bank formed by the Tuina 
of fimen peaks ; but m the falls ace not recent, nor tne slope so 
item as in most places, the birch trees and variouf sorts of smatt 

tiew Series^ vol. iv. e 
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bines and mosses have had time to fix their roots, and afford 
fuel and shelter. M very long and deep snow avalanche reaches 
from Ae peaks above the left bank down to the river, and con- 
ceals it. On the opposite side of the river, the cliffs are of great 
height and mural, except in one place where a tremendous fall 
has taken place^ encumbering and obstructing the bed of the 
river. But these ruins are so frequent, that the traveller scram- 
bles through them with little regard, except where the freshness 
of the fracture of the fallen masses of rock warns him to mend 
his pace, and get as soon as possible out of danger. 

May 30. — Sirch tree, halting place, forward. Thermometer, 
sunrise; 32°. 

Set off from the middle of the snow bed. 

A torrent eight feet wide, five inches deep, joins the river* 
Its edges are frozen. 

Cross a high avalanche of snow, which conceals the river; it 
is very hard frozen. The bed of the river begins to be wider ; 
large icicles hang amon^ the rocks. 

Ford a rivulet or torrent* from the left 1 1 feet wide. Rocky 
and rough. Gradual ascent. 

Gradually ascending among rocks. To the left, high cliffs of 
granite, but not so steep as before. To the right, snowy peaks; 
their summits aboufi?*(i000 or 7000 feet high, distant about two 
miles. The river bed is here about two furlongs wide, and full 
of stones. River certainly diminished in size ; it is very rapid, 
its bed being an ascent. We are now above the line of vegeta- 
tion of trees, and past the last firs. The birches remain, but 
they are only large bushes ; laurels also are seen, and a sort of, 
I believe, lichen, which grows in the rocks. The n6ble three- 
peitked snowy mountain shines in our front, and is the grandest 
and most splendid object the eye of man ever beheld. As no 
person knows these peaks or their names, we assume the privi- 
lege of navigators, and call them St. George, St. Patrick, and 
St. Andrew. St. George bears 129° ; St. I^trick 132° 30'. 

Tf.B. On going. further, we saw another lower peak between 
St. George and St. Patrick, which we called St. David, and the 
mountain collectively the Four Saints. 

A fall of the river of 12 feet over rocks, and a succession of 
smaller falls. The inclination of the bed of the river is consider*- 
able; it is filled with blocks of granite, white, yellow, and red, 
and we saw some flint. Very difficult moving here. Great slipa 
of the mountain to the left. 

Most difficult. Oi^er masses of rock, which have fallen from 
aimve to the stream. This station is fuU of peril, being^ a very 
recent slip of the whole face of the mountain to the left. The 
broken summits cannot be less'^than 4000 feet high; blocks 
threat^ to fall, and are indeed now continually coming down : 
I, have not seen so dangerouil a slip. The rum extends aboiU. 
half a mile ; e^ery person made the greatest haste to get pa8| 
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this horrid place. The fracture ot the rocki|^is so fr^sh, that I 
suspect this havoc must have been causea by the earthquake* - 
of the 26th ; for heard a great crash in this direction. 

Over snow for the most part. An enormously high and 
extensive snow bed in sight in front : it entirely conceals the 
river> but the stream is vet 20 feet wide. 

Snow all round, and above and below, except where it has 
Incited just here on a convenient flat between the river, and the 
feet of the mountains to the left. All beyond is an inclined bed 
of snow ; so we must halt here. Call it halting place near the 
debouche oT the Ganges. 

Proceeded forward to reconnoitre, and returned. 

Up the river, and along snov^. Mount Moira 170°; pyramid 
peak, 200®. 

Return to 0> eight to halt for the sake of fire wood. 

This is an excellent and safe place ; no peak can fall on us f 
five companies, or even a battalion, might encamp here. Sublime 
beyond description is the appearance of the snowy peaks now so 
close to us. The Four Saints are at the head of the valley of snow, 
and a most magnificent peak, cased in snow and shining ice, 
stands like a giant to the right of the valley : this we named 
Mount Moira. The snow valley, which hides the river, appeaft^ 
of great extent ; to morrow will show what it is. 

We experienced considerable difficulty inbreathing, and that 
pecxdiar sensation which is always felt at great elevations where 
there is any sort of herbage, though I never experienced the like 
on the naked snow beds, even when higher. Mountaineers, who 
know notlyng of the thinness of the air, attribute the faintness 
to the exhalations from noxious plants, and I believe they are 
right, for a sickening effluvium was given out by them here, as 
well as on the heiglits under the snowy peaks, which I passed 
over last year above the Setlej ; though on the highest snow, the 
faintness was not complained of, but only an inability to go far 
without stopping to take breath. 

Barometer . — The tube heated, and then gradually filled with 
mercury lialf an inch at a time, and the bubbles which were per- 
ceptible, driven out by gently beating against the places they 


were at, 

, The mercury stood at 1 8*854 in. 

Detached thermometer 65® 

Attached ditto 63® ^ 


Height of the place above the level of the sea 1*2*914 feet. 
Water boils at 192^®, whi :b, according to Mr. Kirwan^s table, 
answers to a barometer of 19*5 inches. 

We are about 150 feet above the bed of the river. By day 
the stln is powerful, although we are so surrounded by "snow; 
but the peaks reflect the rays. When the sun sunk bemud the 
Jtfdntiiains, it was very cold ; at night it froze. High as we arl^ 
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tlie clouds yet rise Jjjgher. Tfie colour of the sky is a deep blue* 

» •What soil there is is spongy. A few birch bushes are yet seen; 
but a large and strong ground tree or creeper overspreads Hhe 
ground somewhat in the manner of furze or brambles ; and it is 
a curious fact that the wood of this is, we think, that of which 
the cases of black lead pencils are made, being of a fine brittle, 
yet soft red grain ; and the smell is the same as of that used for 
the pencils, and which has hitherto been called by us cedar. I 
have specimens of this wood ; it is called, I think, chundun : I 
saw it on the summit of the Chour peak, and in the snowy regions 
of Kunanr, but did not then examine it. It will be found pro- 
bably that the pinus cedrus, or cedar of Lebanon, is the deodar 
(or as if is called to the westward, the kailou), and no other. 
j?}or do our mountain cedars (24 feet in circumference) yield in 
size or durability to those of Lebanon. But this chundun (mis- 
called cedar) is not even a tree ; it may be called a large creeper, 
growing in the manner of bushes, though it is very strong, and 
some of its arms are as thick as a man’s thigh. Of this, and 
also of the great cedar (deo*dar), and of other pines, 1 will send 
specimens. 

Latitude, mean 30® o(V 34*5''. 

^ Good observations , — ^The particulars of them, as well as of all 
others, I have preserved. 

The strata of rock, where exposed, near the summits of the 
grand snowy peaks, were very nearly horizontal, as I observed, 
hist year, at tne summits of the peaks above tlie Setlej ; though 
in lower parts of the Himalaya, tlie rock is generally seen deeply 
declined, as observed between Dangul and Sookie, well as at 
Jumnotri, 8cc. 

The colour of the high rocks on the Four Saints appeared to 
be of^i light yellow mixed with brown or black. There being a 
small piece of level ground here, a primary base was measured 
on its longest extent; it was 319 feet ; with it a longer base of 
667-2 feet was obtained, favourably situated for taking the 
heights and distances of the peaks in front. This base, being 
but short, and no other to be had, great care was taken in 
observing the angles and elevations^; and they were repeated 
both with a fine theodolite, and reflecting instruments (my cir- 
cular instrument could not be safely brought beyond Reital)^ 
The angle of altitude of Peak St. George was 14® 07'. 


Height of the peak above the sea, 22,240*6 feet. 

St. Patricl^, height above the station . . . . . 9,471 

Station above the sea 12,914 

Distance 42,480 feet ; and height above sea, feet 22,385 

< To be concluded in our next*) 
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Article XII* 

Observations oti certain Substances which have ' been supposed to 
act as Acids, and as Alkalies. By R. Phillips, FRS. LfeE, 

• &c. 

The first volume of the Annales de Chimie contains a 
memoir by* M. Berthollet; the object of which is to show, 
that if the metals, when oxidized, perform the functions of 
alkalies with the acids, the same oxides also act as acids with 
the alkalies. Mr. Suxithson (Phil. Trans. 1811,) adopting a 
similar opinion with respect to the action of silica upon other 
earths, has considered it as an acid, and has employed the term 
silicate to express its compounds : thus he says that zeolite 
may be regarded as a silicate of alumina and soda ; and he 
considers the compound as bearin'^ some analogy to alum« 
M. Berzelius has not only admitted that silica performs the part 
of an acid in certain compounils, but has attributed similar 

J xowers to alumina, and employs the term aluniinaie. The foll- 
owing passage from his Nouveau Sysleme Mineralogique (p. 76), 
would however apjiear to indicate that he had not clearly de- 
termined the nature of the substances included in this class : 

** Selon Kkeberg, le gahnite conlient 


Alumine 60*007 contenant C 28*2 12 ou 6 

Oxid<i de zinc . . . . 24*255 oxigene ^ 4*0 2 1 

Oxide de fer .... 9‘25comme oxidule 2*0 1 

JSihea 4*75 2*2 1 


Oil peut coiisidCrer ce mineral de plusieurs manicres. Si nous 
ne faisons pas attention au fer et a la silice, ce sera uii alunu^ 
nias ziucicus, dans leqiiel I’alumine contient six fois Toxigene 
de Toxide de zinc, Z i et qui peut ctre colorc par le 
silicias J'errosus. I)’un autre cute il peut encore ctre compose 
d’un double alumiuiate de zinc ct de for, e’est-u-dire former un 
trialuminias fcvroso-zincicus, de sorte que Talumine dans toutes 
ces combinaisons simples, contient trois fois autant d’oxigene que 
le corps avec lequel elle se trouve combinee. Dans ce cas, 
la composition serait f 4- 2Z i +yi ^ S'' • 

Dr. Thomson, in his System of Chemistry, has al^o adopted 
the idea of the action of silica as an acid ; and when the au- 
thorities by which this opinion is sanctioned are considered, 
it will, I am apprehensive, appear useless for rne to endeavour 
to show, that by admitting silica and alumina to be, or to perform 
the functions of acids, we are ii:^ danger not only of adopting 
a loose system of nomenclature, but also of attributing to bodies 
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. the properties of acids, whose only claim consists in their 
power of combination with other bodies, and which power willf 
consistently with Berthollet’s observation, e(![ually entitle them 
to be ranked in the very opposite class of alkalies. 

It will be readily granted that silica does not possess any one 
of the more obvious properties which characterize acids ; it is 
inodorous, tasteless, insoluble in water, or alcohol, does not affecf 
vegetable colours, and has no immediate action upon any alkali, 
earth, or metal, so as to neutralize, dissolve, or form crystalline 
compounds with them. On the other hand, there are cases in 
which it appears to act as an alkali ; thus, in a hiiely divided 
state, silica is dissolved by the acids generally, and with Uie 
fluoric acid it forms a peculiar compound : it is certainly con- 
sidered that the silicated fluoric acid is a compound acid, but 
it is to be remembered that the fluoric acid possesses acidity 
without being combined with silica ; and moreover, when sili-* 

^ Gated fluoric acid is mixed with water, the silica is precipitated ; 
but as this is perfectly analogous to wliat happens when muriate 
of antimony is poured into water, I think that analogies are 
more favourable to the alkaline, than to the acid properties of 
silica. 

With respect to alumina, it cannot for a moment be questioned 
that its powers as a base are much more strongly marked than 
those of silica; it readily combines, when minutely divided, 
with almost every acid ; and the formation of alum must be 
deemed satisfactory evidence of its saturating power with re- 
spect to acids. 

Alumina, however, resembles silica in its property of com- 
bining with the alkalies, potash and soda ; and it is not, 1 
believe, generally known, that with potash it so far performs 
the function of an acid, as to form a crystalline compound. 1 
have, however, procured it in crystals of considerable size, and 
they appeared to be efflorescent, but 1 have not yet subjected 
them to analysis ; and as I am not aware that any crystalline 
compound of silica and potash has been formed, it must, 1 think, 
be admitted, that the acid, as well as the alkaline functions of 
alumina, arc better defined than those of silica. 

Oxide of lead is a substance which possesses the power of 
combining with acids and alkalies in a still more remarkable 
degree than alumina. When this oxide is dissolved in acetic 
acid, it is well known that a certain quantity saturates the acid 
sufiiciently *to prevent its action upon vegetable colours, and by 
evaporation we procure sugar of lead ; but if this solution be 
boiled witli an additional quantity of oxide of lead, we obtain, 
a compound (Goulard’s extract of lead) which is remarkable on 
two accounts. First, it is a real subsalt, and soluble in water, 
and there ip not, that I know of, a similar instance in record*^ 
Secondly, the oxide of lead in excess acts so completely as aa 
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alkAli, that Mr. South has discovered, it possesses the power of* » 
turning turmeric pjmer brown. Again, Mr. Faraday informs tiie^ 
that by boiling the solution of muriate of zinc, as usually ob- 
tained, with an additional quantity either of the metal or the 
oxide, a solution is produced, which acts on turmeric paper as 
an alkali. There cannot, therefore, be any doubt as to the power 
<ii oxide of lead and of oxide of zinc, to perform the function of 
^ alkaline base. 

The property which oxide of lead possesses of combining with 
the alkalies/ potash and soda, or in other words, performing the 
function of an acid, is as perfect as that of silica ; and it resembles 
alumina in forming a crystalline, and consequently a definite com- 
pound with an alkaline base. M. Berthollet, in the memoiralready 
alluded to, states that when oxide of lead is boiled with lime 
water, very small iridescent and transparent crystals are formed. 
Now this compound is the more remarkable, because it results 
from the combination of two bodies, which possess distinctly 
marked alkaline properties. Similar*bbservations may be made 
with regard to oxide of zinc ; it combines with ammonia, potash, 
soda, and lime, and therefore appears to perform the functions 
of an acid even more extensively than oxide of lead. • 

The powder of Cassius is a compound which it would be dif- 
ficult to describe, on tlie assumption that its formation depends 
upon the acid nature of one, and the alkaline nature of the other 
constituent. In fulminating gold, the metallic oxide appears to 
act as an acid, for it is in combination w’ith ammonia ; but wdth 
tiie acids, the oxide of gold performs the function of a base, 
giving rise* to the well-known salts of gold. Oxide of tin seems 
m some compounds to act as an acid ; thus it combines wuth the 
alkalies, potash and soda; and it also exhibits distinctly the proper- 
ties of an alkali, as far as combining with acids is to be esteemed 
as such. If, however, the powder of Cassius be a compound* 
of oxide of gold and oxide of tin, as is generally allowed, what 
functions can be attributed to them ? Do they combine as 
acids, as is supposed to be the case, when the fluosilicic acid is 
formed ? or do they combine as alkalies, as when lime and oxide 
of lead unite ? or if we consider one oxide as performing the 
function of an acid, and the other that of an alkali, what rule 
have Wfe for assigning to each its peculiar office? These 
remarks might be extended to a greater length, especially if 
the oxides of antimony were taken irfto the accourft: these 
have been supposed by Berzelius to act the part* of acids, 
and he has accordingly adopted the appellations of antimomates 
and antimonites. There are many cases also in which metallic 
oxides combine wdth vegetable products, such as oxide of 
lead with gum, starch, : nowin these cases, the rules of 
nomen^ature have been so completely set at defiance, and 
chemical propriety so violated, as to give these compounds the 
appellations of gummate and amylate of lead. Are we tJien to 
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^ j 5 onsider gim and starch as acids because they combine with 
metallic oxides? 

It would be difficult, or perhaps impossible to suggest any 
mode of describing such compounds, as I have adverted to^ 
without incurring ambiguity or impropriety : I think, how^ever,. 
it would be possible to employ a nomenclature which would not 
involve the inconsistency ot describing the same substance some^ 
times as an acid, and at others as an alkali. With this view I 
would propose to consider these compounds as resulting 7iot 
from the same law as that which determines the combination 
of acidp and alkalies, but as derived, at any rate, in most cases, 
from the general disposition which oxides have to combine 
with each other. By reverting to the original mode of ex- 
pressing the compounds of silica and the alkalies, and alumina 
and the alkalies, we should avoid all theory, and employ terms 
sufficiently descriptive of the compounds. 

Instead, therefore, of speaking of silicates or aluminates, we 
may use the term silicated er aliiminated potash, soda, or lime ; 
it may be convenient so far to regard the compounds as saline, 
as to consider the more distinctly marked alkaline body as the 
base, and without involving any theory. Thus oxide of tin pos- 
sesses greater power of combination with alkaline bodies than 
oxide of gold does ; the powder of Cassius may therefore be de- 
nominated stannated gold. Mcrcuriated lime, plumbated lime, 
antimoniated and antimonited potash, plumbated gum and zin- 
cated potash, are terms which may be employed without violating 
the present system of nomenclature, and without confounding 
bodies whose properties are not merely distinct, but di'^iuetrically 
opposite. The compounds of metallic oxides with ammonia 
might be included in this method ; thus we might say cuprated 
or zincated ammonia; but as no ambiguity arises from the use 
of the term ainmoniuret, it would be worse than useless to 
attempt any alteration in these cases. 


Article XIII. 

Analyses of Books. 

Aji Historical and Descriptive Account of the Steam Bt/giney 
comprising a general View of the various Alodes of employing 
Blast ic Vapour as a prime Mover in Mechanics ; with an 
Appendix of Patents and Parliamentary Papers connected 
With tfte Subject. By Charles Frederick Partington, of the 
London Institution. 8vo. London, 1822. 

Th^ groat importance of the steam engine in a commercial 
point bf view will, perhaps, render it unnecessary for us to offer 
ally thing in the way of apology for presenting our readers with 
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a brief aotice of this stupendous machine, of which a detaUed . 
aocopnt is given in the above work. 

The historical data furnished by Mr. P. certainly throw consi*- 
derable light upon the early history and subsequent improve- 
ments whicli have been ejected in the steam* engine, and to 
this part of the work we shall principally contine ourselves. 

Among' the numerous competitors for the honour of hj^ving 
fttst suggested steam as a moving power in mechanics, we must 
certainly place Brancas and the Marquis of Worcester in the 
foremost rank. The former of tliese was an Italian philosopher,^ 
of considerable eminence, and who, in 1029, published a t|^atise, 
entitled * La Machine,' &c. which contained a description of a 
machine for this purpose. Tl'he apparatus employed by Brancas 
was in fact nothing more than a large jeolipile, similar to the 
blowpipe suggested by M. Pictet, of Geneva, with this difference, 
that the a])erture in the pipe connected with the body of the 
seolipile instead of being directed towards the lamp (or in this 
case the furnace that heated the machine) was made to strike 
against the floats or vanes of a wheel, by which means a rotatory 
motion w'as produced." 

After the publication of this scheme, which it is probably 
was never put in practice with any useiul effect, nearly 80 years 
elapsed ere the further consideration of this important subject 
was resumed by the Marquis of Worcester. The mode of 
employing steam recommended by the Marquis, and which he 
describes in his * Century of Inventions ' to have completely 
carried into effect, w'as entirely different from that of his prede- 
cessor ; ami it is evident that the noble author had received no 
previous hint of Brancas's invention, as he expressly states in 
another part of the above work, that he * desired not to set down 
any other men’s inventions ; ’ and if he had in any case acted oa 
ti;iem, ^ to nominate likewise the inventor.' 

In 1 G83, a scheme for raising water by the agency of steam 
was offered to the notice of Louis XIV. by an ingenious English 
mechanic of the name of Morland. This, however, was evidently 


• “ Thih work was written about the middle of the seventeentli century, and, conni* 
dered aa the united discoveries of one individual, is certainly one of the most extraordi* 
nary scientific productions which has yet issued from the press in any age or nation. In 
addition, 4iowcvcr, to its value, as containing the Hrst tangible suggestion for the em« 
ployment of steam as an hydraulic and pneumatic ibree, it has unquestionably formed 
the foundation of a large portion of patent inventions which make so prominent a feature 
itk the present day. The praiseworthy labours, however, of this indefatigable nbble-^ 
man shared the fate which usually attends on projectors ; and it was left to the slow 
though certain march of scientific improvement to award to his memory a postliumons 
praise. 7lie Jlarquis also published a work, entitled ‘‘ An Exact and True Dehnition 

the most 8tupendous Water-commanding Engine, invented by the Right Hon. (and 
deservedly to be praised and admired) Edward Somerset, Lord Slarquis of Worcester, 
and by his lordship himself presented to his Most Excellent Majesty Charles II. our 
xnostgracious Sovereign.** This was publishedin a small quarto volume of only 82 pages, 
and consists of little more than an enumeratioif of the wonderfbl properties cf the above 
atcine ; and it it most probable that be never puMrdied any key to the first biot fiiiw 
JBdmfijodMi Cemuiy of Xiivc^^ 
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• fonxied opdn the plan previously furnished by the Marqufs of 
Worcester in his Century of Inventions. Morland was presented 
to the French monarch in 1682, and in the dourse of the follow- 
ing year, his apparatus is said to have been actually exhibited at 
St: Germaines." ^ 

Tim claim lately made by the Americans to the invention of 
the boat is completely set at rest by reference to Mr. Pjrs 

work, in which we fina, under the head of Steam Navigation, p. 
53, the following curious historical data : 

** In 1698 Savery recommended the use of paddle wheels 
simila#to those now so generally employed in steam vessels, 
though without, in the remotest degree, alluding to his engine 
as a prime mover ; and it is probable that he intended to employ 
the force of men or animals working at a winch for that purpose. 
About 40 years after the publication of this mode of propelling 
vessels, Mr. Jonathan Hulls obtained a patent for a vessel in 
which the paddle wheels were driven by an atmospheric engine 
of considerable power. In*describing his mode of producing a 
force sufficient for towing of vessels and other purposes, the 
ingenious patentee says : ^ In some convenient part of the tow 
^at, there is placed a vessel about two-thirds full of water, with 
the top close shut. This vessel being kept boiling, rarefies the 
water into steam : this steam being conveyed through a large 
pipe into a cylindrical vessel, and there condensed, makes a 
vacuum, which causes the weight of the atmosphere to press on 
this vessel, and so forces down a piston that is fitted into this 
cylindrical vessel in the same manner as in Mr. Newcomen’s 
engine, with which he raises water by fire. 

Mr. Hull’s patent is dated 1736, and he employed a crank to 
produce the rotatory motion of his paddle wheels ; and this inge- 
nious mode of converting a reciprocating into a rotatory motion 
was afterwards recommended by the Abbe Arnal, Canon of Alais, 
in Languedoc, who, in 1781, proposed the crank for the purpose 
of turning paddle wheels in the navigation of lighters.” 

Mr. Partington gives the following account of the improve- 
ments effected by Sir. Watt : 

Mr. Watt’s attention was first drnwn to this subject by an 
examination of a small model of an atmospheric engine belong- 
ing to the I^niversity of Glasgow, which he had undertaken to 
repair. In the course of his experiments with it, he found the 
quantity ef fuel and injection w'ater it required, much greater in 
proportion *than in the larger engines ; and it occurred to him 
that this must be owing to the cylinder of this small model 
exposing a greater surface in proportion to its contents, than 
was effected by larger cylinders. This he endeavoured to 
remedy, by employing non-conducting substances for those parts 
of the engine which came in immediate contact with the steam. 
After a variety of experiments, the results of which we shall 
presen^y describe, he succeeded in constructing a working 
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model, capable of producing a force equal to 14 pounda on eirery • 
inch pf the piston, and which did not require more than one-* 
third of the steam nised in the common atmospheric engine to 
produce the same effect. 

It will be evident that this was as near an approximation 
towards perfection as could possibly have been expected : , and 
indeed much more than was likely to be effected in aJiirge 
eftgine, as the vapour left beneath the piston possessed only 
l-f5th part of the elastic force of the steam employed to form 
the vacuum. • 

Having discovered that^the great w^aste of caloric in the old 
engine, arose from the alternate heating and cooling the cylin- 
der, by the admission and subsequent condensation of the 
heated steam, Mr. Watt perceived that to make an engine in 
which the destruction of steam should be the least possible, 
and the vacuum the most perfect, it was necessary that the 
cylinder should remain uniformly at the boiling point ; while 
the water forming the steam was cooled down to the tempera- 
ture of the atmosphere. To effect this, he employed a separate 
condensing vessel, between which, and the hot cylinder, a 
communication was formed by means of a pipe and stop cock. » 

To understand the action of this engine, we may employ a 
common syringe, connected with a boiler, as in the atmo- 
spheric engine, and furnished with a pipe passing into an air- 
tight vessel, immersed in water for the purpose of condensa- 
tion, 

^^If the piston be then raised, and the communication with the 
condensi-r Cut off, the steam will speedily expel the air ; when 
this is effected, tlie further admission of steam must be pre- 
vented, and the (‘onimunication with the condenser opened. 
The steam wall now expand itself, passing down the pipe and 
entering the condenser ; the moment, however, that it comes in 
contiict with the sides of the cold vessel, it will be condensed 
and a vacuum formed ; and this process will continue to proceed, 

60 long as any steam remains beneath the piston. 

*‘Tlie only objection tliat offered itself to this admirable mode 
of condensation, arose from the difficulty experienced in get- 
ting rid of the w ater and air that remained in the condensing 
vessel. •When steam was generated froipi water that had been 
freed from air by long boiling, a considerable advantage was 
obtained ; and it was found that a power nearly equal to the 
entire pressure of the atmosphere was produced. The great 
advantage thus obtained will be sufficiently obvious, when it is 
known that, in the engines previously constructed, the elasticity 
of the steam arising from the heated injection water remaining 
at the bottom of the cylinder, was equal to one-eighth of the 
atmospherical pressure, and consequently destroyed an equal 
proportion of the power of the engine, 

' '^The mode of condensing the steam, by the application of 
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cold water to the outside of the condenser, was soon found in 
convenient from the great size and expense attendant on the use 
of this apparatus; and Mr. Watt introduced an internal jet of 
cold water, which, striking against the steam, instantaneously 
reduced it to its original bulk, aud thus formed a vacuum. To 
draw olF the condensing water, as well as to get rid of the air 
th ^|\as extricated during condensation, he found it necessary 
to^^ploy a small pump, worked by the engine, the size of 
which was proportioned to the amount of air and water gene- 
rated in the condenser. In one of the early engines upon this 
construction, erected at Bedworlh, three air-pumps were used ; 
two below, worked by chains connected w itli the beam, and a 
third, placed above, which received the hot water raised by the 
others. In the engines now^ constructed, only one air-pump is 
employed, aud this fully answ ers the intended purpose. 

Another improvement introduced by Mr. W att, consisted in 
surrounding the upper part of the cylinder with a (rap, througli 
a hole in the centre of which the piston rod w orked air-tight. 
The force of steam was then substituted for that of the atmo- 
sphere, and at a pressure of more than fifteen pounds on the 
square inch ; so that whena\acuiun w'as formed beneath the 
piston, steam of considerable impellent force w as entering the 
upper end of the cylinder, by means of a pipe connected with a 
boiler. 

By thus substituting the force of highly elastic vapour, for 
the ordinary pressure of the atmosphere, the upper and under 
side of the piston w'ere preserved at the same temperature, and 
the supply of steam being regulated by tlic width of the aper- 
ture, any given amount of force might readily be produced. In 
the atmospheric engine this could not be effected, as the whole 
pressure of the atmosphere was made to act on the piston, the 
instant the vacuum was formed by the condensation of the va- 
pour beneath ; so that in the event of a piunp-rod breaking, by 
which the elevation of the w ater might be impeded, and the la- 
bour of the engine taken off', the rapid descent of the piston 
would evidently cause the destruction of the entire apparatus. 

^^Soon after the completion of his first model, Mr. Watt erected 
an engine for his friend Dr. Roebuck of Kinneil, near Borrow- 
stownness, wuth whom he was afterwards associated in the 
manufacture of his improved engine : the latter gentleman, 
however, in 1774, disposed of his share of the business to Mr. 
Boulton, Soho.’' 

Want of room prevents our making any additional extracts 
from Mr. P."s work, or attempting an enumeration of the various 
engines be describes, w hich could only be satisfactorily accom- 
plished by reference to the numerous plates employed for their 
illustratibn.-— But it may be adviseable before w^e finally dismiss 
the subject, to briefly notice another work of a more genei:al 
natu^^ but with much higher pretensions, announced as far 
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bacl^as 1816, though but just published. We allude to €he 
new. edition of Professor Robison's Mechanical Philosophy, 
edited by Dr. Brewster. The article Steam Engine, after having 
been revised by the late Mr. Watt and the learned editor, has 
been put forth by Mr. Murray, as " the only account of the steam 
engine that can be relied upon." What claims it possesses to 
this title, may easily be seen by reference to a very simple^Act. 
TJle last steam engine described in Professor Robison's Me- 
chanical Philosophy, was erected for the Albion Mills, in 1786, 
since which period we find, by turning to Mr. Partington's ap«* 
pendix, that more than one hundred jiatents have been enrolled^ 
many of which are of the utmost importance. 


Traiisaclions of the Cambridge Philosophical Society, VoL /. 

Part II. 1822. 

From an accidental cause, we omitted to notice the first 
part of this Society's Transactions; we, therefore, take an early 
opportunity of giving a brief sketch of the contents of the present., 
part. 

I. Analysis of a Native Phosphate of Copper from the Rhine ^ 
By F. Luim, Esq. 

As this paper has been given entire in the Annals, it is unne- 
cessary to notice it upon the present occasion. 

II. Upon the regular Crystallization of Water, and upon the 
form of if s primary Crystals. By Dr. E. D. Clarke. 

This communication of the late and lamented Professor is 
accompanied by a plate, w hich is indeed requisite to the perfect 
understanding of his views. 

After mentioning various authors who have treated on the 
same subject, and described the appearances which crystallized 
w'ater assumes. Dr. Clarke concludes his memoir witlx observ- 
ing : “ It is presumed, therefore, that the question respecting 
the crystallization of water may be set at rest by these pheno- 
mena ; because it is now no longer a mere inference deducibie 
from observing the intersection and disposition of the spicules 
exhibited^ by water w^hen frozen upon the surfaces of other bodies^ 
and in its approach to crystallization ; but it is a decided fact, 
shown by regular crystals of ice, that the compound ,we call 
water, or hydrogen oxide, crystallizes both in hexahedral prisma 
and in rhombi, having angles of 120° and 60°; and that the 
latter is its primary form. The manner too in which these forms 
have been displayed may guide to the crystalline forms of other 
bodies, by inducing a careful examination of the surfaces, points^' 
and interstices of all minerals when they are found as staiMtitea^* 
The stalactite formation is of all oth'ers the most likely formatimt 
to bear marks of a regular crystallisation ; because it is the i^suk^ 
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of a process ia which the particles of bodies are not carried by 
a too sudden transition from the fluid to the solid state ; but 
gradually approach, and become united by their mutual 

attractions, as the moleculae of the fluid which had separated them 
go off by evaporation or by other causes. And in further confir- 
mation of this, it may be urged, that when the crystallization of 
the (pitalactite carbonate of lime, and of other stalactites, especially 
chalcedony, had been considered as impossible formations, cop- 
todictory to tlie laws by which Nature acts in the stalactite pro- 
cess, yet the primary form of the carbonate of lime is neverthe- 
less exhibited by the stalactites of the cavern of Abtiparos, and 
the primary form of the hydrates of silica by the stalactites of 
blue chalcedony brought from the Hungarian mines 
. III. On the Application of Hj/drogett Gas to produce a moving 
Power in Machinery ; with a Description of an Engine which is 
moved by the Pressure of the Attnosphere upon a Vacuum caused by 
Explosions of Hydrogen Gas and Atmospheric Air. By the Rev. 
W. Cecil, MA. Fellow of Magdalen College, and of the Cam- 
bridge Philosophical Society. 

The author of this paper observes that two of the principal 
^moving forces employed in the arts are water and steam. Water 
has the singular advantage that it can be made to act at any 
moment of time without preparation ; but can only be used where 
it is naturally abundant. A steam-engine, on the contrary, may 
be constructed at greater or less expense, in almost any place ; 
but the convenience of it is much diminished by the tedious and 
laborious preparation which is necessary to bring it into action. 
A small steam-engine, not exceeding the power of one man, can- 
not be brought into action in less than half an hour ; and a four 
horse steam engine cannot be used under two hours' prepara- 
tion.^' 

The engine in which hydrogen gas is employed to produce 
cnoving forces was intended to unite the two principal advan- 
tages of water and steam so as to be capable of acting in any 
l^ace without the delay and labour of preparation. 

The general principle of this engine, as described by Mr. 
Cecil, is founded upon the property which hydrogen gas mixed 
with atmospheric air possesses, of exploding upon ignition, so 

to produce a large imperfect vacuum* If two and a half 
measures of atmospheric air be mixed with one measure of 
hydrogen, and a flame be applied, the mixed gas will expand 
into a space rather greater than three times its original bulk. 
The products of the explosion are a globule of water, formed by 
the union of the hydrogen with the oxygen of the atmospheric 
air, and a quantity of azote, which in its natural state (or den- 
sity I) constituted *556 of the bulk of the mixed gas ; the same 
quantity of azote is now expanded into a space somewhat 

g eater than three times thef original bulk of the mixed gas ; 
at is, into about six times the space which it before occupied 
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ita. density is, therefore, about one-sixth,, that of the atmosphere 
beirtg unity. 

A<;cording to Mr. Cecil, if the external air be prevented by 
a proper apparatus Yrom returning into this imperfect vacuun^ 
the pressure of the atmosphere may be employed as a moving 
force, nearly in the same manner as in the common steam engine ; 
the difference consisting chiefly in the manner of formings the 
vr^^iuim. 

*Mr. Cecil then enters into an estimate of the power resulting 
from such a vacuum by comparing the effects of equal bulks of 
sioiim and hydrogen ; this it will be impossible to comprehend 
witliout the diagram by which it is illustrated ; but the author 
concludes, that “ it appears by calculation that any quantity of 
pure hydrogen gas will produce more than five times the effect 
of the same bulk of steam ; and in practice the disproportion of 
their effects is still greater. It is here supposed, that steam 

C ruces by condensation a perfect vacuum equal to its own 
; but this is far from being the case : much of the power is 
lost by needless condensation by the* escape of steam through 
the piston, besides a considerable deduction for working an air 
pump, and two water pumps, which are necessary to a steam . 
engine. 

This paper is accompanied with a drawing and explanation of 
a model of a gas engine. The drawings are adapted to the 
Isometrical Perspective of Prof. Parish. There is also a draw- 
ing of one of a difl’erent construction which Mr. Cecil has intro- 
duced on account of its simplicity. 

Tne paper concludes with some observations upon the use of 
the explosive force of gunpowder as a moving force, and with 
showing that it cannot be practically useful, for several reasons, 
and particularly from the corrosion of metals by the sulphur 
contained in Uie gunpowder, and by the sulphuric acid which is 
produced during combustion. 

IV. On a remarkable PecuUarity in the Law of the extraordi^ 
nary Refraction of differently-coloured Rays exhibited by certain 
Varieties Apophyllite. By J. F. W. Herschel, Esq. FRS- of 
London, Edinburgh, and Gottingen, &c. &c. 

In this paper Mr. Herschel refers to the figures contained im 
the first part of the Transactions ; and as without these, it would 
be imperfectly intelligible, we shall not attempt any analysis of 
this paper, 

{T9 H continued,) 
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Jii 7 ie 6. On the Binomial Theorem, by John Walsh, Esq. 

A paper, by Dr. Davy, was likewise read, entitled ** Some 
Observations On Corrosive Sublimate/’ It is krfown that the 
liqtior hydrargyri oxymuriatis of the London Pharmacopoeia, ou 
exposure to light, slowly undergoes decomposition ; and it has 
been asserted that light has a similar effect on corrosive subli- 
mate itself. Dr. Davy relates a number of experiments made to 
investigate these points. He hnds that corrosive sublimate 
remains unaltered on exposure to light ; that it remains unaltered 
when exposed in solution in media, having a strong affinity for 
it, as alcohol, ether, muriatic acid, &c. and that decomposition 
takes place only under circumstances of complicated affinities, 
^ as in the instance of the liquor hydrargyri oxymuriatis, and in 
the aqueous solution, when calomel and muriatic acid appear to 
be formed, and oxygen evolved. 

For the purpose of further illustration of the subject, Dr. Davy 
describes a series of experiments on corrosive sublimate with 
alcohol, ether, several oils, muriatic, and the mineral acids, many 
of the muriates, 8cc. the results of which hardly admit of bein^ 
given in the form of abstract. In every instance that an oil, 
whether volatile or fixed, was heated with corrosive sublimate, 
mutual decomposition took place, charcoal was evolved, and 
muriatic acid and calomel formed. Besides, when oil of turpen- 
tine was used, some traces of artificial camphor appeared ; and 
when the oils of cloves and peppermint, a purple compound dis- 
tilled over, consisting of the oil employea, and muriatic acid* 
With muriatic acid, common salt, and some other muriates, 
corrosive sublimate formed definite compounds remarkable for 
their solubility. 

June 13. — On the State of Water and Aeriform Matter in the 
Caviries of certain Crystals, by Sir Humphry Davy, Bart* PRS^ 
‘June 20 . — Some Experiments on the Cnanges which take 
Place in the fixed Principles of the Egg during Inoubationi 
by W. Prout, MD. FRS/ 

The author, after a few preliminary remarks, proceeded to 
relate his experiments on the recent egg. The specific gravity 
of new laid eggs was found to vary from 1080 to 1090. Eggs, 
however, as is well known, on being kept for some time, become 
specifically lighter than water, owing to the substitution of air 
for a portion of their waterVhich escapesl Thus it was stated 
that sm egg exposed for two years to ordinary circumstances. 
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iogt nearly two-Uiirda of its weight. Experiments were next 
related^ the object of which was to attempt to ascertain therela-' 
tive yveights of the shelh albumen, and yolk. For this purpose 
the eggs were boildd hard in distilled water, and the difi’erent 
parts weighed in their mots/ state. The average of 10 experiments 
gave for the shell 106*9, albumen 604*2, and yolk 288*9, on the 
supposition that each egg originally weighed 1000 grs. to 
which standard the weights of all the eggs were reduced. 
These experiments show' that the relative weights of these 
different portions of the egg differ very considerably, particu- 
larly the shells, the weights of which were found to vary from 
77*6 to 108, on the supposition that the original weights of the 
two eggs were equal. An egg, when bdiled, and cooled in the 
air, always lost considerably in weight; and the water was 
found to contain traces of most of the saline contents of the 

«gg* 

After these remarks on the recent egg, the author proceeded 
to relate the results of his analysis of the egg at the end of the 
first, second, and third week of incubation, and arrived at con* 
elusions of which the following may be considered as an out- 
line : 

1. That an egg loses about one-sixth of its weight durii>g' 
incubation — a quantity amounting to eight times as much as it 
loses in the«ame time under ordinary circumstances. 

2. That in the earlier stages of incubation, an interchange of 
principles apparently takes place between the yolk and a portion 
of the albumen ; that this interchange is coi^fined on the part of 
the yolk to a portion of its oily matter, which is found mixed with 
a portion of the above-mentioned albumen. That this portion of 
albumen undergoes some remarkable changes, and is converted 
into a substance analogous in its appearance, as well as some of 
its properties, to the curd of milk ; and, lastly, that a portion of 
the watery parts of the albumen is found mixed with the yolk» 
which becomes thus apparently increased in size. 

3. That as incubation proceeds, the saline and watery matters 
again appear to quit the yolk, which is thus reduced to its origi- 
nal bulk, or even becomes less than natural ; and that in the last 
week of the process, the greater portion of the phosphorus quits 
the yolk likewise, and is found chiefly in the aniinal» where it 
exists as phosphoric'acid, and in union with /ime, constituting, its 
bony skeleton, which lime amounting to about three grains, does 
not pre-exist in the recent egg, hut mhkes i7s appearance, 7n some 
unaccountable manner, during the process. 

The author then proceeded to make a few" remarks on the 
source of the earthy matter, which, he observed, must be either 
derived from the shell, or from the transmutation of other princi* 
.pies. The great difference existing among the shells of different 
eggs rendered it impossible to determine by chemical nteans, 
ana the application of averages, whether it was derived from tW 

Uexo Series, vox*, iv. v • 
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shell or act ; bat the extrava^cular position of the earthy matter 
‘ of the shel}, the seraration of the membrana putammis in the 
latter stages of incuoation, and particularly the singular fact of 
the small quantity of earthy matter, origirially existing in the 
egg, remaining unappropriated at the end of tne process of in- 
cubation, rendered this opinion very improbable. The author, 
however, left this point to be determinea by future observation. 

GEOLOGICAL SOCIETY. 

April 19. — On the Formation of Vallies by Diluvial Excava- 
tion, as illustrated by the Vallies which intersect -the Coast of 
Devon and Dorset. By the Rev. W, Buckland, F.R.S. F.L.S. 
V.P.G.S. and Prof, of Geology and Mineralogy, University, 
Oxford. 

The author, on presenting the society with two sectional 
views of the coast on the east of Lyme, and on the east of 
Sidmouth, is led to consider the general causes to which val- 
lies' owe their origin, and particularly such as occur in hori- 
zontal and undisturbed stVata within the limits of their escarp- 
ments* 

Many vallies may be ascribed to the elevation or depression 
**-of the strata composing the adjacent liills, by forces acting at 
very remote periods from within the body of the earth itself; 
and to similar forces, principally we may refer the high incli- 
nations and contortions of the strata that compose the most 
elevated mountains, and some also of the minor hills. 

Other vallies have been occasioned by the strata having 
been originally deposited at irregular levels, and others to some 
partial slips or dislocations of portions of strata. 

But at difterent periods of time, intermediate between the 
deposition of the most ^icient and the most recent of the 
strata, the irregularities of level arising from the preceding 
causes, have been variously modifie;^ action of violent 

inundations, hcAlowing out portions of the surface, and remov- 
ing the fragments to a distance. To such inundations, we 
must ascribe the Water-worn pebbles of the red marl and of the 
plastic clay formations. 

A cause similar to that last mentioned, has wrought exten- 
sive changes on tlu^ surface, however variously modified by 
preceding catastrophes, at a period subsequent to the deposi- 
tion and consolidation of the most recent of the regular strata. 
"For rdfcks of all age?s bear on those portions of their surface 
wM^h are not covered by more recent strata, the marks of 
a^eous excavation, and are strewed over with the mingled 
fragments of the most recent, as well as of the most ancient 
beds. ^ 

^ When one br more sides of a valley are formed by any of 
abrupt escarpments^ such as usually terminate the out- 
jgoings of our secondary strata^ it is then difficult to aay to 
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M^at extent the discontinuity of the strata and the formation, 
of the valley, beyond the limits of the escarpments are attribu- 
table to the last of^the above recited causes; for we know not 
how far the strata originally extended beyond their present 
frontier, nor how much of the subjacent valley is referable to 
other causes than the most recent diluvian agency. But when 
a valley occurs within the limits of the escarpment of strata, 
^4iich are horizontal, or nearly so, and which bear no marks 
of having been moved from their original position, by eleva- 
tion, depression, or disturbance of any kind ; and when such 
valley is inclosed along its whole course by hills that afford an 
exact correspondence of opposite parts, it must be referred ex- 
clusively to the removal of the substance once filling it, and 
the cause of that removal appears to have been a violent and 
transient inundation. The author contends, that vallies, such 
as those last described, cannot have been formed in any con- 
ceivable duration of years, by the rivers now flowing through 
them, since each individual stream •owes its existence to tYie 
prior existence of the ’ alley through which it flows. But for 
further proofs and illustrations of the diluvian theory, he refers 
to the works of Catcott and Dr. Richardson, and of Mr.. 
Green on gh. 

Of the same nature with those last described, are the val- 
lies \^hich form the principal subject of tlie present communi- 
cation. Their main direction is from north to south, at right 
angles to the coast, and nearly in tiie direction of the dip of‘ 
the strata in which they are excavated. The streams that flow 
through them are short and inconsiderable, and incompetent, 
even when flooded, to move any thing more weighty than mud 
and light sand. 

The greater number of these vallies, and of the hills that 
bound them, are within the limits of the escarpment of the 

f reen sand formation, andT in their continuation southwards cut 
own into oolite, lias, or red marl, according as this or that 
formation, constitutes the substratum over which the green sand 
originally extended. 

There is usually an exvfct correspondence in the structure of 
the hills inclosing each valley, so that whatever stratum is 
found on one side, the same is discoverable on the other side, 
upon the prolongation of its plane. Whenever there is a want 
of correspondence in the strata on the , opposite sides of a 
valley, this is referable to a change in the substrata, upon 
whicn the excavating waters had to exert their force. The 
aection of the hills presents in general an insulated cap of 
clialk, or a bed of angular and unrolled chalk-flints, reposing 
on a broader bed of green sand ; this, again, reposes on a stifi 
broader base of oolite, lias, or red ^marl. With the exception 
of the very local depression of the chalk, *and the subjacent 
atcata on the west of the Axe at Beer Clifls, the position of 

f2 
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. the . strata is regular and slighUy inolined, nor have any aub- 
tenaneous disturbances operated to any important degree, to 
aiteot the form of the vallies. « 

The mass of chalk wtitch at Beer Head composes the entire 
thickness of the clifF, gradually rises westwards^ with a con- 
tinual diminution of its upper surface, until after becoming 
more and more thin it finds in Dunscombe hill its western 
boundary. Beyond this boundary, on the top of all the highest 
table lands and insulated summits, from the ridges that endrcle 
the vales of Sidmouth and Honiton, to the sumnyts of Black- 
^own and even Haldon west of the Exe, angular chalk flints 
are found. Similar chalk flints are found on the summits 
of green sand that encircle the vallies of Charmouth and Ax- 
-ininster ; and large insulated masses of chalk itself are found 
along the coast from Lyme, nearly to Sidmouth, and in the 
iixterior at Wideworthy, Membury, Whitestanton, and Chard, 
at the distances of from 10 to 30 miles from the escarpment of 
the chalk. These facts concur to show, that there was a time 
when the chalk covered all those spaces on which the flints are 
now found, and that it probably formed a continuous stratum, 
*^from its present teimination in Dorsetshire, to Ualdon west of 
Exeter, 

Similar observations are made by the author concerning the 
green sand, and similar inferences are drawn from them as to 
.the. former continuity and subsequent excavation of its strata. 

May 3. — A Paper was read, entitled “ Additional Notices 
on the Fossil Genera Icthyosaurus and Plesiosaurus/^ by the 
Rev. W. Conybeare, M.G.S. 

This paper consists principally of anatomical details not sus- 
ceptible of abridgment. It fills up the outline of the history 
of the fossil genera Icthyosaurus and Plesiosaurus, sketchea 
in a preceding communication publi^lied in the 5th vol. Trans- 
actions Geological Society, and establishes five different spe- 
cies of Icthyosaurus, principally distinguighed by the form of 
their teeth. A particular account of the dentition of this 
genus is given by the author, from which it appears that it re- 
sembles tnat of the crocodile in the general form of the teeth, 
and the general mode in which the secondary teeth replace the 
first set ; but difi'ers in the circumstance, that the latter teeth 
become in advanced age, completely solid, by the ossification 
of the* pulpy matter filling the interior cavity, which in the 
crocodile always remains hollow, a constant developement of 
mrccessive series of new teeth taking place in the latter animal. 
In this point the dentition of the Icthyosaurus agrees with the 
genera of the Saurian order, to which the term lacertian 
strictly be applied. 

, :/j^e comparative analo^es of structure exhibited by the 
J^i&yosaurus to botb these branches of the Saurian oicder, are 
and illustrated in detail in the present communica- 
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but the author hesitates to pronounce any decisive opinion * 
as to^the question, whether it approximates most neatly to the 
former or the latter class ; considering its characters as in 
many respects intermediate, and the combination of those 
characters as constituting a whole entirely sui generis. 

In the course of this detail, the structure of the temporal 
fossse, the parts surrounding the meatus auditorius, the pos- 
te*rior bones of the head, and the palatal and pterygoidal parts 
of the roof of the mouth, are minutely investigated. 

Of the new Saurian genus Plesiosaurus (the discovery of 
which is due to the present author), the bones of the head 
which had not been discovered when the former communication 
was published, have since been procured. The teeth in this 
genus are placed in distinct alveoli, and in all respects resemble 
those of the crocodile ; but in almost every other respect, the 
analogies presented by the head of this animal are much more 
closely allied with the lacertian genera. 

The nostrils are small, and placc?d as in the Icthyosaurus ; 
BO that the olfactory organs must have been much less deve- 
loped than in any recent Saurians. 

The comparative’, shortness of the snout in the Plesiosaurus' 
gives to the whole head a general character entirely dissimilar 
to that of the Icthyosaurus, yet many of its separate parts offer 
strong analogies with this genus also. 

Alf/j/ 17. — Notice on a Fossil Bone found in the neighbour- 
hood of Cuckfield, Surrey, by Capt. Vetch, MGS. 

The b|^e mentioned in this notice was obtained from a bed 
of ferruginous sandstone, a short way north of Cuckfield in 
Sussex ; this bed is 6 feet thick, resting upon blue clay, about 
3 feet from the surface ; and within the sandstone is a bed of 
limestone, about a foot thick ; and the bone, under examina- 
tion, was found at the upper junction of the limestone and 
sandstone partly imbedded in both. The bed of sandstone 
varies considerably *in its thickness and dip ; and the beds of 
limestone which it contains also vary in thickness and num- 
ber. These two rocks contain vegetable remains, slielLs, and 
numerous small fragments of bone. That under notice is, how- 
ever, of considerable sixe, but was evidently at the period of 
its envelopenient in the sandstone, very imperfect. 

The fact of the bones in this bed being so much broken and 
dispersed, would seem to show that they had been si/bjected 
to the action of some considerable force, probably of water ; 
and as the fragments have not the appearance of being water 
worn, it may nave been, that the bed of sandstone is not their 
original repository, but they had been lodged in a previous bed 
of sand or mud, till so far decayed as to be easily broken by 
slight forces. • 

From the appearance and internal stnicture of the bone under 
consideration, it may, the author conceives, be inferred,, that 
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• }tJt»elougad to au aau^io animal, wd if compared withrtike 
oateology of the whcuie,' it bears some resemblance to the jaw 
of a small subject of that tribe, and still more to the rib* of a 
large one. It is not improbable, however, that it has belonged 
to a genus very distinct fiom any we are now acquainted with. 
A smaller bone, procured near the same place, resembles part 
of the spine of a large animal, and may have belonged to the 
bone of the same individual with that in c^uestion. 

Observations on the Strata of Tilgate Forest, in Sussex. By 
Gideon Mantell, Esq. MGS. 

This paper is an abstract of a more detailed account which 
has, since the last meeting of the Society, been published in the 
author’s work on the Geology of Sussex, and is intended merely 
to illustrate a series of specimens now presented by him to the 
Society. 

Notice on the Stonesfield Slate Pits. Bv Henry Hake w ill. 
Esq. MGS. 

The quarries from whence the specimens referred to in tliis 
communication were obtained, are in the village of Stonesfield, 
situated about three miles north-west from Woodstock, in Ox- 
«*fordshire, on the north bank of the valley, in which the river 
Evenlode runs, and at a considerable elevation above the river. 
The strata from which the Stonesfield s/utes are made, occur at 
about GO 1‘eet from the surface of tlie earth, and are worked by 
means of shafts sunk to that level, and the vein (as the bed 
sought after is called) is followed in an excavated gallery : 
the pendle, which is the name given to the bed from which the 
slates are made, consists of two distinct strata, separated by a 
gravelly vein of about a foot and a half thick called race: the 
upper course of the slatestone is about 10 inchc?s in thickness, 
with excrescences of a circular form attached to it, called by the 
workmen bolt downs, or whims. 

The lower stratum of the pendle is one foot thick, and upon 
its upper surface are excrescences ol'a similar form, called caps. 
In the race are found numerous spherical nodules, flattened at" 
the sides, six inches to four feet in diameter, but most com- 
monly about two feel. Immediately above the pendle, there is 
occasionally a coarse stone, and in the pendle itself are found 
those interesting remains of aiiinvals, which have drawn the 
attention of geologists to this spot. 

Tlio siates are rnado tioui the stone dug in the summer, and 
brought to the surface, and spread out with the grain exposed 
to the weather; and, (luring the winter, it is frequently W’^atered; 
the frost assivsts materially in dividing it into slates. 

June 7.^ — A letter was read, accompanying specimen^' from 
Dr. Wallich of the Residency of Napal. 

These specimens were broiight from Mucktinath, a place at a 
distance of about 20 days’ journey north-west from the valley of 
Napaj, and probably at a very considerable elevation above it. 
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USey are said to oec«ir alwap m the form of roUod pebbles^ and 
to cQnstitute almost entirely the bed of the river called Sai»* 

S ami. The speoitfiens thetnselves are of that sort which the 
indoos worship under the name of Salagrams; the present 
kind being called Shesha Kundala. They consist of a very firm 
variety of a blackish argillaceous rock, and their form is that 
of ammonites in which they seem to have been moulded. 


Article XV. 

SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 

I. Definition of a Straight Line, 

A correspondent states that he shall feel obliged by any objection to^ 
the following definition of a straight line : 

A straight line is such as being divided or produced to any extent^ 
is still directed towards the same points. 

11. Black Urine. 

It appears from Dr. Marcet’s paper in the Mcdico-Chirurgical 
Transactions, that he has met with some cases in which black urine had 
been voided. At the request of Dr. Marcet, some was examined 
by Dr. Prout, ho gives the following account of its chemicai pro- 
perties ; 

The residuum obtained from this urine by evaporation not only doea 
not contain any lithic acid, as was observed by Dr. Marcet, but no 
urea can be detected in it by the tests which indicates its presence. 

Although the additit)n of dilute acids produced no immediate 
change of colour in the urine, yet, on standing for some time, a black 
precipitate slowly subsided, leaving the supernatant fluid transparent^ 
and but slightly coloured. 

The black precipitate thus obtained was found to be nearly insolu- 
luble either in water or alcohol, whether hot or cold. It readily dis- 
solved in cold concentrated sulphuric and nitric acid, forming a deep 
brownish-black solution; but, on diluting the acids with 'water, the 
black substance appeared to be again precipitated unalteretf. These 
acids, however, by the assistance of heat, apparently decomposed iU 
The black substance readily dissolved in the fixed alkalies and in the 
alkaline subcarbonates, forming very dark solutions. The addition 
of water did not afiect these solutions ; but acids re-precipitated the 
substance apparently unchanged. When ammonia was employed aa 
the solvent, and the excess expelled by evaporation to dryness, a black 
or deep brown residuum was obtaineQ, which appeared to be a ooni^ 
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iwund of 'tlie bltfek irirtt Brntnoni*, mi poaieMed (lie'll- 

lomng 'properties: ^ 

^It wftt irerj soluble in water; and, on bemg<^ boated with caustic 
potash, it gave oiT the smell of ammonia. The black compound, 
however, did not appear to have any tendency to assume the crys- 


talline form. 


In evaporating to dryness, on a piece of glass, the ainnioniacal solu* 
tion in which the black substance had been dissolved, the residuiTsp 
split into most minute fragments, having a regular and very peculiar 
appearance, especially when examined with a magnifier. 

From the solutions of this compound in water, muriate of barytes 
and nitrate of silver produced copious brown precipitates, as did also 
protonitrate of mercury and nitrate of lead ; but oxy muriate of mercury 
produced no immediate precipitate, and that obtained from acetate 
of zinc was of a paler brown colour. 

From these experiments Dr. Prout concludes that the remarkable 
specimen of urine in question owes its black colour to a compound of 
a peculiar principle with ammonia, as Dr. Marcet had inferred from his 
own trials: but he is moreovei; inclined to think that the black principle 
kself, such as obtained from the urine by the action of dilute acids, 
may be considered as a new body possessed of acid properties. From 
ihe small quantity of the specimen, however, which could be spared 
^for Dr. Prout’s experiments, it was impossible to obtain complete apd 
decisive evidence on the nature of this substance ; but it appears to 
be sufficiently characterized as a peculiar acid, and to bear a closer 
analogy to the lithic acid, or rather to some of the compounds which 
it forms when acted upon by the nitric acid, than to any other principle 
usually found in the urine. 

Should this view of the subject be confirmed by farther observations, 
l>r. Prout would propose to distinguish this new substance, on account 
of its black colour by the name of Melanie acid. 


III. Details of a remarkable Phenomenon^ which occurred in the Commune 
of JuvinaSf June I.*?, 1821. 

Tlic following extract from the Register of tlie Civil Department 
of Juvinas appears worthy of notice, not merely from the fact 
■which is there recorded, though it is curious, but from the nature of 
the recital. It is astonishing, that in the 19th century the narration 
of a well-known meteorological phenomenon should be accompanied 
by the relation of circumstances which recall the ignorance of past 
ages; that five hundred deinls should be named as the presumed 
agents of the fall of an aerolite; and that to discover tnis stone, 
it was judged more proper to carry holy water than mattocks and 
levers, t 

That a proces-verbal, in which all these absurdities are recorded, 
should be sigrtcd by magistrates, filling important officc.s, is still more 
au^jsing. 

Tbe frequent fall of aerolites, during the last fifty years, hus fixed 
the attention of naturalists to the subject. It Is generally in calm 
weather, observes M. Leman, under a cloudless sky, that these phe* 
Bomena are observed: a ball of fire is perceived, which traverses a 
certain apaee, irfiriable in its direction, and vi^bich soon bursts with a 
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nohie fifsfr^imk% ov a batim.of caution at a 4iataoce. 

Wh^n it is extinguishedi a small white ^oud is seen in the saine 
apoty which is ^itieldy dissipated* and it falls upon the ground* 
sometimes* in large fragments* but more frequently in small quan* 
titles* and even single stones. In tailing* the stone pierces the 
ground for a considerable distance* according to its size and hardness. 
At the time of its fall* it is hot, and gives out a sulphurous smell ; 

is covered entirely with a black crust* without it has struck, in its 
^11* against a rocK or very hard substance; then it flies into a 
thousand pieces* and shows no crust* 

With these preliminary observations, persons the least instructed 
in meteorological phenomena* will be able to form an exact idea of 
the facts contained in the following account* of which the copy is 
duly certified. 

We, Mayor of the Commune of Juvinas, Canton d'Antraigues* 
Arrondissement de Privas* departement de P Ardeche, report, that on 
the 15th of this present June, warned by a frightful noise* which was 
heard in our commune, and those which surround it : about three 
o’clock in the afternoon, we apprehended that some great and extra- 
ordinary event was about to effect a general destruction in nature* 
which obliged us successively to adopt regulations to satisfy us, that 
no one in our jurisdiction had been the victim of the phenomenon 
wliich at first appeared to be inexplicable. » 

At length, after some days had elapsed, wc were informed that a 
meteor, of which history furnishes no similar account, had burst upon 
the mountain dcTOulette, in the hamlet of CrosduLibonez* forming a 
part of our commune ; and, according to Delmas, who is seventy years 
of age, its appearance was preceded and announced by two strong 
explosions, occurring nearly together* resembling the discharges of 
two large cannons, and followed by a frightful noise* that con* 
tinued for more than twenty minutes, which spread alarm and con- 
sternation amongst tlie iniiabitants, who believed they should be 
immediately swallowed up by some abyss ready to open under their 
feet : the flocks fled, and the goats and sheep collected in groupes. 
At the same time a black mass was seen coming from behind the 
mountain de TOulette, describing, as it descended in the air, a quarter 
of a circle, and sinking into the hollow of the valley of Libonez. 

Tiiis remarkable circumstance was scarcely perceived by any but 
children, who, less alarmed than more competent persons would have 
been, followed the direction, and have since pointed out the exact 
spot where this mass was sw^lowed up. Delmas adds that he heard 
in the ajlr a confusion of voices* which he thought were* at least, 
hundred devils, and whom he considers as the agents that transported 
this alarming phenomenon : at the moment he said to Claude Vaisse* 
one of his neighbours (who* like himself, was in the fields) ** Do vou 
hear ; do you understand the language of all these people ?** This 
person replied frankly, — ‘‘Ido not comprehend them;^ but they 
were both persuaded that this mass was carried by infernal spirits. 
Delmas, for the latter reason, said to Vaisse, “ we have only time fer 
one act of contrition,” cast his eyes on the ground* bowed hrn 
head, and tranquilly waited for death. Such was the consternatlovi 
of ail the witnesses of this terrible event that* according to their con* 
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fesrion, diejf fimtte^theyd M M iy iiaw the miaMHtoHMi.toHii»yBd- heepwt 
upon them. 

The ftlarm was such, that it was not till the £3d of the month that 
they resolved to dig out this prodigy, of which they knew neither 
form, the nature, or the substance. They deliberate for a long time# 
whether they should go armed to undertake this operation which ap* 
peared so dangerous ; but Claude Serre, (sexton) justly observed, timt 
n it was the devil, neither powder or arms would prevail against him,*;, 
tiiat holy water would be more effectual, and that be would undertake 
to make the evil spirit fly ; after which they set themselves to work# 
and after having sunk nearly six feet, they found the aerolite, weigh* 
ing rather more than 202 pounds (English). It was covered with a 
black bituminous varnish, and some parts of it had a sulphurous smell. 
It was requisite to break it to get it out : there still remains a masa 
weighing about 100 pounds. 

All tile facts above stated are proved by all the inhabitants of the 
hamlet of Libonnez ; and especially Delmas, sen. and jun. ; James 
and . Claude Serre, Peter Charayre, John Chaudouanl, Anthony 
Dumas and his child; and alsp by Mary Ann Vidal, a young girl of 
about 14 years of age; the two latter, who were less frightened, foU 
lowed the direction of the stone, and actually found the place where it 
was buried. Concerning all which, we have drawn up the present 
Jiroces^verbal as a continuation of the history of these phenomena, a 
copy of which we shall send to M. the Prefect. — (Drawn up and 
agreed upon at our house, the 25th of June, 1821.) 

We, me Mayor of Juvinas, certify, that three days after, on the 
^th of June, on visiting the place where this stone tell, another was 
found at a short distance from it, which weighed about two pounds and 
a quarter ; it was covered with a similar varnish, and entirely distinct 
frotn the first. (A true copy delivered by us, the Mayor of the Com* 
mune of Juvinas, the i^d of July, 1821.) Def.aigue. 

The Master of Requests, Prefect of Ardeche, certifies that the 

E resent extract from the proces-verbaly written the 25th of June, 1821, 
y the Sieur Delaigne, Mayor of the Commune of Juvinas, agrees 
precisely with that which was sent officially to the prefecture, and that 
the fragments of the aerolite, which were brought by the Sieur Claude 
Fargier, are of the same nature, and present the same characters aa 
that which has been deposited in the Museum of Ardeche. 

Privasy 5th oj July y 1821. Teysonier. 

IV. Analysis nf the Aerolite iMch fell at Juvinas^ 

M. Laugier states that he has performed four analyses of this stone, 
the first by Tneans of acid, the second by potash, the third by nitric 
acid, with the intention of determining the quantity of sulphur ; the 
fourth by means of nitrate of barytes, for tlie purpose of determining the 
q|uaiUity of the potash, which M. Vauquelin had found in this stone# 
although he did not employ this method, the only ofie which can be 
relied Mpon. These several analyses, all agreeing as to the nature of 
Amenta of stone, varied slightly with respect to their proportions ; 
i^yariation which must be attribi^ted to its being deficient iu homo* 
gmety iitallitsfMkr|i 
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second onalysia, Uiat by potodi, which appeared to M, E^uigiar 
to be the most correct, gave the following results : 


Silica 40 

Oxide of iron 23*5 

Oxide of Manganese 6*5 

Alumina 10*4 

Lime 9*2 

Chrome 1 

Magnesia 0*8 

Sulphur 0*5 

Potash 0'2 

Copper 01 

Inmspeiisable loss 3*0 

Loss from unknown causes 4*8 


100*0 

M. Laugicr observes, that the loss of four or five per cent, which 
alwa 3 ^s occurred in his analyses, instoad of the increase which, in 
these kinds of analyses, usually results from metals which the 
aerolites contain, renders it probable that in the aerolite of Juvinaa,. 
the iron and manganese exist in the state of oxides. No portion 
this aerolite reduced to powder w*as attracted by the magnet, which 
renders this conjecture more probable. 

M. Laugicr endeavoured to discover whether this loss w^as owing to 
carbonic acid, but the stone did not appear to contain any : in a sub- 
vsequent analysis he found, however, that it yielded rather more sul- 
phur than stated in the analysis. He afterwards observes that this 
areolite resembles one wliich fell at lonzac in its analysis, and espe- 
cially in the absence of nickel ; and also with an aerolite which fell 
in 181.3, in the environs of Lantola, a village in the government of 
Wibourg, in Finland. These are the only areolitcs which have beea 
hitherto found destitute of nickel. 


V. Alognrsian Minerals of Hoboken, 

It appears from the observation of ^Ir. Nuttall, that magnesiaa 
earth pervades not only the mass of serpentine rock, which occurs at 
Hoboken, in New Jersey, but all the concomitant minerals, in a 
manner hitherto unexampled.* Among the latter is the hydrate of 
magnesia, which contains 30 per cent, of water, * and a minute pro- 
portion of iron, the latter ingredient being found even in the purest 
specimerTs which are perfectly colourless and diaphanous. Con- 
tiguous to this is found a species of magnesian marble, forming a con- 
tinuation of the same veins which afford the magnesian hydrate. It 
contains in 100 parts 44 magnesia, 50 carbonic acidy and variable 
proportions of lime, silica, and protoxide of iron. 

. In veins of the same rock a mineral occurs, which, from its silky 
lustre, and flexible fibrous texture, was at first mistaken for amianthi^* 
It was founds however, to dissolve entirely without effervestccnce Io^l 

* !n\b, as wdl as ihe sinular mineral foun^in Shetland, by Dr. Hibtrart, iippeava 
be the proto-hydrate, consisting of one atom of magn^>H =* 1^*1^ + I Wscteif 
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acids; an^t % /act, to be a hydrate of magnesia constituted of life 
same proportions as the foliated variety, with about five ]^)er cent of 
protoxide of iron. In other veins of the Hobokqn serpentine, anti in 
that of Bare Hills, near Baltimore, a mineral also has been found, 
which has received the imme of marmoHte. Its texture is foliated 
with the laminse, thin, and often parallel as in dialiage ; its colour pale 
green or greenish grey ; lustre p^rly ; soft enough to be cut with a 
knife, and almost perfectly opaque and indexible. Spec. Grav. 2*^70* 
It was found on analysis to contain 


Magnesia 46*0 

Silica 36*0 

Lime 2 0 

Water 15*0 

Iron and Chrome 0*5 


99*5 

Loss 5 


100;0 

(Silliman’s Journal.) 

VL Analysis of Sulphurct of Molybdmiimy found near Chester ^ Delaware 
Countyy Pennsylvania, By Mr. Seybert of Philadelphia. 

In internal characters it resembled so closely that of Saxony as to 
render any description needless. It consisted of 


Sulphur 39*68 

Molybdenum 59*42 

Loss O fX) 


100*00 

(Ibid.) 

VIL Analysis of the Chromate of Iron from Ba re Hills, near Baltimore. 

By the Same. 

Its constituent parts are, after roasting, 


Silex 10-596 

Pefoxide of iron 36*004 

Alumina 13*002 

Protoxide of chrome T 39*5 1 4 


99-116 

Loss -884 


« . 100 000 

(Ibid.) 

VIII, Progress of Mineralogy in America. 

Tlic volume of Professor Siiliman’s Journal which has just been 
received, shows that this branch of science is becoming a favourite 
object of ptmtlit in America. It announces the discovery of some 
nuneralsji^^p^ore found in that country, and of several new localities 
of the minersls, such as beryl, chrysobcryl, chlorite, floor spar, 
satin s|i(r, epidote, yellow oxide of tungsten, both pulverulent and 
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nsMsive, micaceous iron ore, of great beauty ; actynolite, rose quartzt 
red oxide of titanium » sulphate of strontia, suTphate^of lead, ^c; as well 
as of several minerals of importance to tlie arts, as oxide of man« 
ganese, white granul&r marble, plumbago, and hematites. ' 

IX. Neu) Testjor Arsenic. 

Dr. Cooper, president of Columbia College, finds a solution ot 
diromate of potash to be one of the best tests of arsenic. One drop is 
Jpumed green by the fourth of a grain of arsenic, by two or three 
drops of Fowler^s mineral solution, or any other arsenite of potash. 
The arsenious acid takes oxygen from the chromic which is converted 
into green oxide. To exhibit the effect, take, he says, five watch 
glasses ; put on one, two, or three drops of a (watery) solution of white 
arsenic ; on the second, as much arsenite of potash ; on the third, one 
fourth of a grain of white arsenic in the substance ; on the fourth two 
or three drops of solution of corrosive sublimate either in water or 
alcohol ; in the fiflh, two or three drops of a solution of copper. Add 
to each three or four drops of solution of chromate of potash. In half 
an hour, a bright, clear grass-green colour will appear in numbers 1, 2, 
3, unchangeable by ammonia; number 4 will instantly exhibit an 
orange precipitate : n<imber 5, a green* which a drop of ammonia will 
instantly change to blue. Dr. Cooper, however, does not recommend 
that this test should be exclusively relied on, but merely that it should 
be used in conjunction with others, of which the most unequivocal aw- 
certainly the actual exhibition of arsenic in a metallic form. 

(SUliman*8 Journal.) 

X. Conversion of Cannon Balls into Plumbago, 

In July, 1779, a British squadron from New York invaded the coast 
of Connecticut ; and, in oraer to favour the movements of a military 
force which had landed, kept up a cannonade in the town and redoubts 
of New haven. During a violent storm in September, 1821, part of a 
low bank near that town was undermined by the sea, and a cannon ball 
discovered which must have lain undisturbed 42 years. The ground 
in question, where the ball lay, is little else than a salt morass, so that 
it must have been constantly kept moist by sea water. Its diameter 
is 3*87 inches. By means of a common saw, a section was easily made 
through the plumbaginous coat, which, at the place of incision, was 
half an inch deep, but varied in thickness in different places. The 
plumbago is cut with the same ease, gives the same streak to paper, 
and has in every respect the same properties as common black lead. 

The same article recounts another instance in which a cannon ball, 
covered by oysters, adhering firmly to it, was taken from the wreck 
of a vessel, which appeared to have lain many years under water. 
When the oysters were knocked off, the external part of the ball was 
found converted into plumbago, but the central part reqaained un- 
altered. It does not, however, appear that this cnange always hap^ 
pened to cast iron when thus exposed ; for an old c^non, found 
covered with oysters, did not, in the renewal of its coating, shew any 
signs of sudi a conversion.* — (Ibid.) 

* In the AntuUs of Philoiophy, voL v. p. 66, (Jan. 1816) may > toida ps|^ 
hf Br. Henry, on the convenum of cast iron pipes into plumbaf^ chaage seonia 

to hove htm eSheted by the action of watet*containing muriate tad 

of Ume ^ magjtioRa. 
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Akticus XVI. 

NEW SCIENTIFIC BOOKS 

PREPARING FOR PUBLICATION. 

In the press, A Treatise on the Use of Moxa as a Therapeuticsfi 
A^nt, by Baron Latrey; translated from the French, with Notes, 
and an Introduction containing a History of the Substance, by Robley 
Dunglison, Fellow of the Royal College of Surgeons. 

A Succinct Account of the Lime Rocks of Plymouth, with 10 Li- 
thographic Plates of some of the most remarkable of the Animal 
Kemains found in them, by the Rev. Richard Hennali. 1 vol. roy. 8vo, 

A new Edition of Newton^s Principia Mathematica, from the best 
Jesuit's Edition. 

A History of a severe Case of Nenrelgia, commonly called Tic Dou- 
loureux, occupying the Nerves of the Right Thigh, Leg, and Foot, 
successfully treated, with some Observations. By G. D. Yeats, MD. 

JfJST PIIBUSHED. 

The Scottish Cryptogamic Flora, or coloured Figures and Descrip- 
"ifions of Cryptogamic Plants growing in Scotland, and belonging 
chiefly to the Order Fungi. By Robert Kaye Greville, Esq. FUSE. 
MWS,&c. Royal 8 VO. No. I. 4^. 

The Philosophy of Zoology, or a General View of the Structure, 
Fimctions, and Classification of Animals. By John Flemming, DD. 
Minister of Flisk, Fifeshire, FRSE. MWS. &c. 2 vols. 8vo. With 
Plates. 1/. 10s. 

The Naturalist's Repository, or Monthly Miscellany of Exotic 
Hatural History. By E. Donovan, FLS. FWS. &c. Royal 8vo. 
Ko. 1. Ss, Bd. 


Article XVII. 

NEW PATENTS. 

P. Erard, Great Marlborough-street, musical instrument maker, for 
improvements on harps. Communicated to him by a foreigner residing 
abroad.-— April 24. 

£• Dodd, St. Martin's-lane, musical instrument maker, for improve- 
snents on pedal harps. — April 24. 

J. Deivean, Wardour-street, musical instrument maker, for certain 
improvements on harps. — April 24. 

li. Ford, Abingdon-row, GoswelLstreet-road, chemist, for a chemical 
liquid or aplittion of annotto.— April 24. 

R. Kniglif,^ Foster-lane, Cheapside, ironmonger, and II. Kirk, 
Osborn-plailb Whitechapeh dyer, folr a process ibr the more rapid 
ciystankii^lim, and for the evaporation of fluids, at comparative^ low 
temperailtires, by a peculiar mechanical application of air«— May & 
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Artici£ XVIII. 

METEOROLOGICAL TABLE. 


1822 . 


BAHOMETEIt. TflEaMOMBTEB. hjg. 

Mind. Max. 1 Min, Max. \ Min. Evap. Rain. at noon. 


5th Mon. 
May ij 

31 

4.1 
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54 
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57 
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56 
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48 
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33 

3-44 
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The obMrv.aoni. in e«* Une of the table apply to a ^od 
betonning at 9 A. M. on the day indicated m the first column. A dath denotes 
the reeult iaincluded in tlic next following dbservntiOB. 



Mr. Howard's Metemohgical [July, 1823. 


REMARKS. 


Viflk Monih,^\n Veiy fine. S. Cirrms: wind veered to BH, p. m. 3. Cirrus: 
Jine. 4. Fine. 5. Very wienn: » thudder stonn, p. m. 6. Cloudy: dose. 
7. Bainy, 8. Fine. 9. Cloudy. 10. Showery. 11. Fine. IS, 13. Cloudy. 
14 — 24. Fine. 25. Bain, with thunder, in the afternoon. 26. Showery. 
27—31. Fine. 

BESUIiTS. 

IVinds: N, 6; NE, 11 ; E, 5; SB, 2; S\i% 2; W, 4; NW, I. 
Barometer: Mean height 

For the month 30*035 inches. 

For the lunar period, ending the 14th. 29*695 

For 16 days, ending the 14th (moon south) 29*929 

For 12 days, ending the 26th (moon north) 30*122 

Thermometer: Meanheii^t 

For the month. 59*516^ 

For fiielunar period. 53*350 

For days, the sun in Taunts 55*612 

Bvapoaation. 3*44 in. 

Bain. 1*58 

Monfiiiifyy SMh Months 24, 1822. 1^ HOWARD. 



ANNALS 


or 

PHILOSOPHY. 

AUGUST, 1822. 


Article I. 

Geological Remarks. By Thomas Weaver, Esq. MRIA. MRDS» 

MWS. MGS. 

I N the Comparative View which I took of floetz fomiations iu 
the British Isles and on the Continent {Annals of Phuosophy for 
Oct. Nov. and Dec. 1821), it was my professea object to main- 
that a general order of succession prevails in the structure 
Earth, from the oldest to the newest formations, subject^i 
ho^.^^’er, to variation in detail in different countries, and even in 
the tiact of country, as arising, from a fluctuation of cha- 
racter in particular beds; from the various modes in which corre- 
lative formations are associated (namely, as being distinct, or 
interstratified with each other) ; and, lastly, from the occasional 
absence of certain members of a series. * In illustration of this 
doctrine, I produced the carboniferous series as an example, 
proceeding from the mos)t simple to the most cora{>lex arrange- 
ments, to be found in the British Isles, and adverting to the local 
deficiency of particular members of the series. Passing theft to 
the Continent, with the same object before me, I noticed the 
analogy which subsists between the emboniferous series of 
England and the Netherlands, and between that of Scotland and 
some parts of Germany. With this principle, therefore, con- 
stantly in vfew, my surprise was great to find that a writer of 
distinguishM talents had so far misunderstood my observations, 
as to have conceived that I suppose an inversion of order 
the instaftbo of the carboniferous series of Germany^ and tf^ 
impugned the vety doctrine I had^endertaken to sustain ; wbila 
in truth I have not made any such supposition.* 

• Seep. 310^319, of ** Outline$*of the Geology of England and Walea^ by Ute 

New Series, vot; iv. g * ^ . 
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The question, (involving others of some moment), chieQy 
depends on the true construction of tl^ term, the rothe todtlie^ 
gende formation of Germany. In the Com(parative View, ad- 
verted to above, I have considered it as the representative of 
the carboniferous series, extending from the old red sandstone 
to the coal formation inclusive ; while Mr. Conybeare, on the 
other hand, maintains that it is the equivalent of what Professor 
Buckland has denominated the new red conglomerate of England; 
^the same which I have designated by the name of the cmcare- 
ous conglomerate), stating ^at the rothe toddiegende is always 
found above the coal of Germany, and not below it. In support 
of our respective opinions, we have both appealed to the same 
authorities ; to Lehman, Werner, Karsten, Von Buch, Freies- 
leben, &c. Whence does this great discrepancy arise ? 

If I show that the rothe todtliegende of those authors, agrees 
in relative position, characters, and associations, with the carbo- 
niferous series, this will be positive evidence that I have correctly 
rendered their meaning; and if I further show that the rothe 
todtliegende is deficient in those particulars that serve to cha- 
racterise the new conglomerate, this will be negative evidence. 
jThe two it is presumed will be deemed conclusive. 

Lehman, in his work (Geschichte von Fldtzgebirgen, 1756), 
of which a French tmnslation appeared a few years after, speaks 
of the rothe todtliegende as la ba$e sur laquelle aont appuyes 
les lits du charbon <le terre^^ (sect. iv. p. 268, 282); and in 
describing" sections of strata in the following division of the 
work, he also says, the coal is covered by true rothe todtlie- 
gende, meaning that the coal is imbedded in rothe todtliegende ; 
and this is the sense in which that author is understood by Ger- 
man writers in general, and by Freiesleben in particular, who 
expressly quotes him to that effect (vol. iv. p. 170). 

Freiesleben, the disciple of Werner, in constant and close 
intimacy with him to the latest period, and occupying like him 
a seat in the Council of Mines at Freyberg, may be supposed to 
represent faithfully the positions of his master, corroborated and 
elucidated as they have been by his own researches during a 
residence of seven years in Mansfeld and Thuringia, while 
acting as chief officer of the mining department in that country. 
It is well knowm that the mountainous group of the Hartz con- 
sists of primary and transition tracts, whose general constituents 
I shall* now mention, for reasons that will appear hereafter. 
Granite appears to be the general base, since it occurs not only 
as such in the primary region, but is found protniding, or dcnudeci, 
in tlie transition ; in the former also appear clayslate, flinty 
slate, an intimate compound of felspar and quartz with some 
little tourmaline called hor/feh, quartz rock, varieties of trap, 
limestone, and some indications of gneiss and mica slate* The 

Rev. W. D. Cemybeare, FKS. M<jS. and W. Phillips, PLS. MGS.** an extremeljr 
able aivl valuable work, ailbrding, so far as it has proceeded, an excellent view of the 
,^eological relations of the kingdom. The completion of the teak is ve^ ^irahle. 
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tAi^sitioiii tmots conl^ist of clayslate, ^^ywaeke^ 
i^ate> and fliiity siate^ ijhintainingBubordtnately limeistione^ it0i^ 
allot saiidstone with fmpre^sions of sheila^ and beds or mmsm 
of trap, porph^yry, and amygdaloid. 

Around tnis mountainous region are drawn the principal^fo^ai 

f roups or formations of Werner, not concentrically disposed, as 
^ as oeen sometimes falsely represented, but of unequal distribu- 
^on ; naofiely, 1. his old or first floetz sandstone, or rothe todt- 
liegende, formation ; 2. his first limestone formation ; 3. his 
second or new red sandstone formation ; 4. his second or shell 
limestone formation ; 6. his third or quadersaiidstone formation. 
Of these, the first four constitute the particular object of Freies- 
leben’s elaborate work, and of three of them, viz. the second, 
third, and fourth, being the equivalents of the magnesian lime 
stone (including the calcareous conglomerate), the new red 
sandstone, and the shell limestone of England, I have given a 
detailed abstract in the Annals of Philosophy. Of the rothe 
todtliegende formation, I have spoken only in general terms, 
from the conderse<l manner in which it was necessary to treat 
the comparative view of that subject, in the confined space 
allotted in a periodical journal. Let us now consider it more inp** 
detail. 

The rothe todtliegende is described by Freiesleben as the old 
sandstone formation, which cx)ntains casually (though rarely in 
Mansfeld and Thuringia), traces of coal or coaly shaje, and inci- 
dentally likewise beds of limestone, trap, and porphyry (voL i. 
p. 32—^4, and 43 — 46), being also in some parts of its extent 
|ti direct connexion and association with the coal fonnation, 
properly so called ; and hence to this also the term rothe todt- 
liegeiule is extended (vol. iv, p. 191 — 198). In a confined 
sense, th^efore, rothe todtliegende signifies the old red sand- ^ 
stone with its subordinate beds, and in a large sense it compre- 
hends the coal formation also, thus representing the whole car- 
boniferous series. It is employed in both these senses by 
Freiesleben, and other German authors. To obviate, however, 
all misconception to which this latitude of expression may give 
rise, 1 shall, in the following pages, separate the old red sand- 
stone, in the limited sense, from the coal formation, unless where 
I may tunploy the term carboniferous series as indicative of the 
whole. But in a few cases I shall quote Freiesleben’s own 
words to show the latitude in which he uses the term rothe todt- 
liegende. 

Illative Position . — The carboniferous series is disposed in the 
form of a crescent, embracing the foot of the transition tract of 
the Hartz, on its north-eastern, eastern, and south-eastern sides, 
ranging thus in a circuit of about 63 miles, from the vicinity of 
Ballenstadt oti the N., past Mansfidd on the E,, to beyond Ihle- 
feld on the S. The only interruption to this continuity is for a* 
short space in the south-western quarter^ near Questepberg, 

G 2 
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where the weissliegende, or new conglomerate, is in immedisde 
contact with the transition country, reposing unconforniably on 
vertical strata of clayslate. The belt, thus described, follows in 
general in its inclination the declivity of surface presented by the 
subjacent transition tract, and hence in its line of apposition to 
that tract, it is sometimes conformable, sometimes unconforma- 
ble, to the stratification of the latter, the strata in their course 
dipping successively to the north, east, and south, and at angles* 
varying from 12® to 60®. 

The far greater part of this belt consists of the old red sand» 
stone, being connected with coal districts at both its extremities; 
on the NW. with a coal field about three miles long, extending 
from the vicinity of Opperode eastward toward Meisdorf, and 
on the SW. with a field which, commencing in the territory of 
Stollberg, and ranging past Neustadt to the NW. of Ihlefeld, 
extends about 10 or 12 miles in length. 

The exposed breadth of the old red sandstone is in most parts 
inconsiderable, being soon Vjoncealed by the succeeding noetz 
formations ; but in the south-eastern quarter, where it throws 
out an arm toward Hornburg on the SE, a distance of about 10 

12 miles, it acquires in its widest part a breadth of three or 
four miles, forming a plateau of great thickness and considerable 
elevation, in the central part of w^hich the strata are nearly hori- 
zontal, while on the south-western side the dip is SW. 12® to 
15®, at the south-eastern extremity a few degrees to the E. or 
SE, ; and on the north-eastern side, 12® to 30® to the NE. 

In the north-eastern quarter, near HettstVidt, the old red sand- 
stone throws out another arm, extending eastward beyond the 
banks of the Saale in the form of a narrow ridge, about 14 miles 
in length, in which the prevailing dip of the strata on the south- 
ern side is to the S, or SW. ; on the northern to the NE, ; and 
in the eastern quarter to the E. At this extremity it is found 
again connected with and supporting a coal district (vol. iv. p. 
191 — 198), which, as far as exposed, between Kathaii and 
Lbbegiin on the N. and Dolau and Halle on the S., is about 12 
miles long. 

In thus following the circuitous course of the old red sand- 
stone, we find it to extend through a range of about 60 miles, to 
which, if we add the coal fields at its north-western, ^eastern, 
and south-western extremities, the entire range of the carboni- 
ferous series may be said to be between 80 and 90 miles. But 
if we consider that on the S. of the general range are to be found 
several isolated hills of old red sandstone, emerging from beneath 
the newer floetz formations, e. g. in the Kiffli’auser, &c. we may 
conclude that the carboniferous series occupies a great expanse 
also, though mostly withdrawn from observation. 

Characters of the Old Red* Sandstone (vol. iv. p. 67 — 119). — 
I have already noticed the general constituents of the primary 
and transition tracts of the rlartz ; and in examining the ingre* 
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d^nts of the old red sandstone^ we shall find them referable to 
the detritus of those tracts, and varying in different quarters. The 
cement which cotigibines^ these ingredients is usually siliceous,, or 
an indurated sandy micaceous clay ; it is more rarely marly, but 
it contains in general so much oxide of iron as to take a brown- 
ish-red colour, whence, as Freiesleben ol»serves, the name of the 
rock, the rothe todtliegende, the red dead her, has been derived, 
,*^though beds of greyish and whitish colours are not unfrequent. 

The sandstone formation itself is described by Freiesleben as 
consisting of conglomerate, breccia, sandstoiie, slatu micaceous 
sandstone, indurated slaty clay, and clay marl, in beds frequently 
alternating with each other, from a few inches to several ells, 
and even fathoms, in tliickness ; but, generally speaking, they 
are from two to four feet thick. 

The conglomerate usually forms thick beds in alternation with 
finer grained and clayey beds, but sometimes appears in the 
form of thin layers in tine grained sandstone. It constitutes the 
least part of the formation, beings commonly situated in the 
lower region. The boulders and pebbles vary from the size of 
one foot in diameter to that of a nut, compacted by smaller 
grained ingredients of the same composition, with brownish-re^^ 
ironshot indurated sandy or marly clay, which is more rarely of 
a white cast and calcareous quality. The rounded and angular 
fragments noticed by Freiesleben are clayslate, talcslate, flinty 
slate, lydian stone, greywacke, gneiss, trap, porphyry, quartz, 
hornstone, jasper, and agate, with disintegrated felspar, grains 
of quartz, and mica, dift'erently assembled in different parts of 
the range; for the minute detail of which, as well as of the fol- 
lowing beds, I must refer to the copious work of that author.* 

The breccias and sandstones exceed in mass the conglomerate, 
and extend to a greater distance from the fundamental rock. A 
common form of the fine grained breccia is that of angular grains 
of quartz, with single pebbles of quartz and hornstone, and 
numerous small fragments of yellowish- white decomposed fel- 
spar, and scales of mica ; sometimes also including single frag- 
ments of ironsliot clayslate, or talcslate, the whole being 
combined by a brownish-red sandy cement. Sometimes also 
small grains of reddish-white decomposed felspar predominate, 
which, with grains of quartz, are imbedded in a sandy clayey 
slaty base of a dark cherry-red colour. The small and fine 
grained sandstones often appear of a homogeneous character, and 
either granular or slaty, brownish-red or grey, more rarely white, 
sometimes also alternately striped red, grey, and white, or with 
a reddish-grey or bluish base, containing white spots. In the 
most uniform sandstone appear occasionally streaks or layers of 

^ In this composition of the conglomerate, we perceive a close analogy to that of 
mie parts of Ireland noticed by tiic writer of this article, e. g. adjoining Waterford 
Harbour. (Geol. Tiani. vol. v.) Some of the conglomerates also doi^y resemble those 
#f the old red sandstone of Tortworth and Milbury Heath, in Gloucestershire. 
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coarser grainad, of . coiagkimeratay ammged at certain 

tances in parallel order. The fine-grained sandstones yield 
large flagstones. 

The fine-grained clayey sandstone passes into slaty ndcaceom 
sandstom of different degrees of firmness^ containing numeroua 
scales of white mica. It passes also gradually into indurated 
clay^ which is mostly slaty, and either pure, or sandy and fem> 
and of red, green, or grey colours ; the substance being gene* 
rally intimately mixed with minute scales of mica. Beds of this 
clay, which are often of the nature of clay marl, and occasionally 
contain lighter-coloured portions of a calcareous quality, are 
frequent in the old red sandstone of Mausfeld. 

Tile c/ay and clay marl are found likewise in thin layers 
between the sandstone beds, of red, grey, green, and blue 
colours, and sometimes also included in them in the form of 
ovoidal or flattened elliptical nodules, then resembling, as 
Freieslebeii observes, the clay galls of the new red sandstone 
formation. 

Beside the colouring matter of the old red sandstone derived 
from oxide of iron, diffused through its substance, brown and 
jred iron ochres are occasionally found in it in spots, round por- 
tions, and thill streaks.* 

Grains, slight layers, and indeterminate portions of compact, 
scaly, and ochraceous red iron ore, Jiave also been met with ; 
and near Mansfeld, Freicsleben noticed in the sandstone com- 
pact red iron stone in the form of the sterns of reeds. 

Associations of the Old Red Sandstone . — a. Coal; 6. lime- 
stone ; c. porphyry and amygdaloid ; d. coal fields. 

a. CoaL — IVear Grillenbefg, in Saiigerhausen, a slight coaly 
seam, from a half to one and a half inch thick, has been found in 
the old red sandstone ; and a somew^hat similar appearance is 
said to have occurred near Mdllendorf, in Mansfeld.-f 

b. Limestone. — Of the occurrence of this mineral in subordi- 
nate beds in the old red sandstone, the following instances are 
given : near Cressfeld, a bed of compact, splintery, and partly 
foliated granular limestone, of greyish colours, with interspersecl 
lamiusB of white calcareous spar: at Vatterode, Wimmelrode, 
and Moliendorf, a bed, eight to ten feet thick, of compact fine 
•aplintery limestone, of brownish-red, greenish, and reddish-grey 
colours, with disseminated spots of calcareous spar, arid veins 
of the same substance ; it was formerly wrought for marble, and 
sent to Berlin ; near Rothenburg on the Saale, limestone dis- 
posed in the sandstone in thin beds, of a red or light-grey 
colour, minutely granular or compact, and containing terbratu« 

* The preceding general description of the nandstone, slaty aandstonc, clay, and 
clay marl beds of Mamfeld, with nodules also resembling clay galls, might almost 
aem weed Ihr mmd, for iliat of the^ old red sandatoiie on the tauika of the Sovm, in 
OlfttccMn^re^ ss well aa in many tespeels for that of Toxtworth and Milbuiy Henth. 

+ A iaatanoe of the camtal occurrence of itnpeife<^ coal in the old red 

sttne may ahfo ha found in Kngfotid, c* g* in Portiabead Pomtt neat Bmlol. 
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and diacitea^ white a little ftirthen^utb^ iPreiestebeti^lwa 
assured, after he had left the country, that the sandstone^leoiik 
tains also beds qf oolitic limestone, where it underlies the 
Wettin coal field ; for the truth of this, however, the author does 
not actually vouch. 

c. Porphyry and Amygdaloid. — Porphyry occurs in great 
lying masses, of an indeterminate form, in the old red sandstone,, 
jan the SE. bank of the Wipper between Hettsfadt and Burgbr- 
ner, its immediate cover being coarse sandstone conglomerate^ 
It is travei’sed by, innumerable small veins of calcareous spar. 

Not far from hence porphyry becomes again visible near 
Meisberg, forming cliffs, protruding 56 to 70 feet high from 
amidst tlbe old red sandstone. It is partly amygdaloidal, and 
reposes immediately on coarse siliceous conglomerate. 

It re-appears in a similar manner between Hettstadt and Gerb- 
stiidt ; and porphyry has also been traversed under the same 
circumstances by the adit level of the mine Johann Friedrich. 

The old red sandstone, when adjacent to porphyry, acquires 
not unfrequently a porphyritic aspect. 

d. Coat Fields, 

1, The l^orth Western (vol. iv. p.227 — 237). — On this Freies- 
lebeii remarks, It is quite certain that the coal which occuri* 
near Opperode, in the Principality of x^nhalt-Bernburg, lies in 
the rothe todtliegeude.^' In proceeding from the vicinity of 
Opperode on tlie N. toward the transition tract on the S., the 
beds succeed each other in the following descending order: 

1. Brownish-red, ironshot, fine-grained, rotJie todtliegende, 
with occasional larger grains of quartz, clay slate, and flinty 
slate ; regularly stratified, strata 1 to inch thick, dipping 15^ 
to the N W. and affording excellent building stone, 7 fathoms to 
9 fathoms 2 feet tliick. 

2. Conglomerate, of unequal grain, iron-shot, some of the peb- 
bles of quartz and slate being 8 and 9 inches in diameter ; 32. 
inches thick. 

3. Sandstone, same as No. 1, alternating with thin layers of 
reddish-grey marly rock ; 35 fatlioms thick. 

4. Slate clay, bluish-grey, and sandy, with numerous imprea-^ 
«ians of vegetables ; 5 fathoms 5 feet thick. 

6. liiwf shale, bituminous; 1 to 2 feet. 

6. Coal ; 2 feet. 

7. Moor shale, resembling that of the roof ; 3^ feet. , 

8. Conglomerate, very coarse grained ;* 4 fathoms 4 feet. 

9. A second .seam of coal, but not worth working. 

10. Bine rock, resembling No. 4. 

11. Conglomerate, coarse-grained, being the lowest of the 
series. 

The upper coal seam dips pvetty rapidly near the surface, but 
in descending^ it maintains a geneiUl incUnarion of 15^ to 
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^domformitig troughs or saddles. The coal field is subject;, to 
4^its. 

' U. The Eastern or Petersberg tract. , 

a. The Wettin Collieries (voi. ir. t>. 237 — 260). — ^These collie- 
ries, which are distinguished into tlie lower or Wettin, and the 
'Upper or Schachtberg fields, are generally relieved by an adit 
Jevel between four and five miles in length, w^hich attains a depth 
-of about 45 fathoms from the surface. The beds of the two 
.fields are very different in different places. The following ia 
said to be the general arrangement in the lower field : 

1. Vegetable soil and loam ; 2 fathoms 2 feet thick. 

2. Sandstone, white, micaceous; 1 fathom 3 feet 6 inches. 

3. Clay marly rock, brown ; 7 fathoms. 

4. Ditto blue ; 1 fathom 6 feet thick. 

6. Slaty sandstone, bluish-grey, micaceous ; 1 fathom 1 foot. 

6. Coal, upper seam ; 6 feet 2 inches. 

7. Grey sandy clayey rock ; 3 fathoms 3 feet. 

8. Coarse sandstone ; 3 fathoms 3 feet. 

9. Blue slaty rock ; 21 to 52 inches. 

10. Coal, middle seam ; 8 inches. 

11. Grey sandstone ; 3 feet 6 inches. 

12. Sandy clay ; 1 fathom 1 foot. 

13. Blue slate clay with numerous impressions of ferns, reeds,. 

8tc. ; 5 feet three inches. 

14. Coal, lower seam; 10 inches. 

15. Grey sandstone ; 11 fathoms 4 feet. 

16. Mothe todtliegende. 

But considerable variations are to be found in several parts of 
the fields : thus, instead of the slaty sandstone. No. 5, the imme- 
diate roof of the upper coal seam consists not unfrequently of a 
bed of coarse conglomerate, 2 fathoms 2 feet thick, containing 
boulders of porphyry of the size of the head, and even larger. 
The roof of the coal seams is also often of a calcareous nature, 
consisting of sandstone combined by carbonate of lime, in wdiich 
^ure limestone occasionally appears, and generally in the form 
of geodes. The middle and lower seams, which are commonly 
-between two and three fathoms asunder, sometimes approach 
'within 10 inches of each other, coalesce, and bear good coal of 
considerable thickness. The coal seams are in some places 
greatly enlarged ; in others closely compressed, so that they 
almost (Jisappear. This is the case with the upper seam, which 
^adually closes and terminates both in the line of range and of 
dip. 

The coal seams of the Wettin district in general are remark- 
:able for the great variableness of position, to which they are sub- 
ject within short distances, presenting a continued succession of 
trouts, saddles, and serpentine curvatures, in which the angles 
.of indination very from 70^ dr 80^ to the hori^ntal. 
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^Ou the Wettin coal field, Freieslebea observes^ that it is 
imbedded in the rothe todtliegende^ being both covered by^ 
reposing on, roth^ todtliegende.’^ The coal has been pursued 
for 70 fathoms beneath porphyry, and this porphyry is alsa 
proved to lie in the rothe todtliegende, not only by a distinct 
graduation from the one rock into the other, but by the former 
appearing in sepamte beds in the latter. 

^ b. The Lobegiin Collieries (voL iv, p. 260 — 264).— These are 
situated among hills of porphyry, occupying hollows and dells, and 
apparently forming a mantle round porphyry. Hence no gene- 
ral range or dip can be given ; the latter is often at a high angle> 
from 50® to 80®. It is stated that, wherever accurate observa- 
tions have been made in these collieries, the porphyry has 
always bee^ found subjacent to the coal field. The coal beds 
here, as far as sunk into, consist as under : 

1. Vegetable soil, with sand and conglomerate, 21 inchea 

thick. 

2. Clay marl varying from 21 to 32 inches. 

3. Conglomerate, 7 to 21 feet. 

4. Coal smut, 3 to 6 inches. 

5. Blue clayey rock, becoming gradually thicker in descend- 

ing, 21 inches to 14 fathoms. 

6. Coal, 7 feet to 9 feet 8 inches. 

7. Blue clayey rock, 21 inches to 14 feet. 

8. Blue sandy rock, beyond which the works had not ex- 
tended. 

The coal seam is divided into three beds by two intervening 
layers of shale, one of w hich is 10 inches, and the other from 
6 to 10 inches ia thickness. In another part of the field, a 
second seam of coal has been met with, from 21 to 32 inches 
thick. 

r. At Kcithau the coal sandstone is found supporting porphyry 
on its southern side in a distinct manner (vol. iv. p. 118). At 
Gerwitz, a small coal trough reposes on porphyry ; and betw^een 
Halle and Giebichenstein the coal is imbedded in porphory. 
(Vol. iv. p. 293.) 

d. Beside tliese facts, Schulze states in his map, appended to 
Freiesleben’s work, that the coal at Raunitz reposes on porphyry, 
while to the E. of Bracliwitz, it appears to underlie porphyry. 

Now/ combining these observations, it is perfectly clear that 
in the coal tract of the Petersberg, between llalle on the S. and 
Kathau on the N., the coal formation akernates with jfornhyry ; 
and yet it is stated Outlines,” p. 469), that these porphyries, 
thus connected with the rothe todtliegende, belong to the same 
ara as the new red conglomerate or sandstone of England ; posi- 
tions Quite irreconcileable with each other. 

3, 'The South , Western Coal Field * — After the detail into 
which we have entered, it may be sufficient to observe that in 
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thk di^tlYct porpl^riy and trap ara also ^fbond in nssocialioii W}th 
iMt eoal fbmdtion, and that the aame oonstruction appiiea here 
aa in Peteniberg traot , 


If now called upon to draw a parallel between this carbonife^ 
rous series and any of the British, 1 should say that here ia^ n 
general tract of old red sandstone, supporting on its easterr^ 
confines a coal district, which in many respects agrees with 
some of those of the Scotch great coal tract ; while in the north- 
western and south-western quarters, the coal fields there appear 
to repose either immediately on transition rocks, or partly on 
the^e, and partly on old red sandstone, corresponding in this 
respect with some of the coal tracts in Shropshire, as well as in 
the circumstance of the absence of the carboniferous limestone. 
I do not perceive any ground that can be laid for considering, as 
it has been suggested, this range of sandstone as the millstone- 
grit £gud shale, (namely, the sandstone and shale interposed in 
some tracts between the carboniferous limestone and the great 
coal formation, properly so called), unless it could be shown to 
be divested of all those general characters of the fundamental 
portion of the old red sandstone, which it in fact so strikingly 
displays. On the other hand, the absence of the millstone-grit 
and sliale in Mansfeld and Thuringia is no greater anomaly there 
than it is elsewhere, e. g. in Cumberland, in most parts of Shrop- 
shire, in Ireland, and in the great coal tract of Scotland, Nor is 
it a greater anomaly that there but few beds of carboniferous 
limestone occur, since in some parts of our dwn island they are 
wanting altogether, e. g. in Shropshire. But this is not the 
whole of the question. What are we, strictly speaking, to 
understand by the term old red sandstone ? I presume no one in 
the present day would confine it exclusively to the mere funda- 
mental bed of the carboniferous series. This would be as con- 
tracted a view, as if, in the case of gneiss alternating with beds 
of primary limestone, we were to restrict the use of that word 
to the lowest bed of gneiss. In the case then of the old sand^ 
stone alternating with limestone, where is the line to be drawn ? 
Is it to be extended to the confines of the great coal formation, 
that is, when the latter is distinct? But who wiU separate one 
fbom the other, when, as in many cases in Scotland, the sand- 
stone, the limestone, and the coal, are repeatedly interstratified 
with eaclb other ? Were we indeed to take a large view of the 
subject, "and to call the British carboniferous series the old or 
first great sandstone, formation or group, this expressicm woiald 
be tjuite equivalent to that of the rothe todtiKegende, or fiiei 
floete sandstone, formation of Germany. In both countries, the 
srd^ef^^matter is the same, though, from the fuller display oftibe 
Ktmm the British Isles, the^mode of considering and express^ 
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ing^it has been somewhat different. In tnafciih^ this atfns^/ 
hnwever^ I am for from meaning to deny that the fourfold diVf-' 
sion into the fondam^ntal old red sandstone, carboniferous 
stone, millstone-grit and shale, and coal formation,, is very' 
descriptive, wherever applicable, since it enables ns to constdaT 
distinctly the several links ofa chain^ which constitute in them<^ 
s^ves a complete system of one great era; but this division 
cjRitmt always be strictly made, e. g. in most parts of the Scotch 
great coal tract. 


After the full consideration given to the rothetodtliegende form- 
ation, extending from the Hartz beyond the banks of the Saale, that' 
of the Forest of Thuringia may be disposed of in few words,? 
The old red sandstone is there found in great force, frequently 
alternating with porphyry and trap (e. g. vol. iv. p. 107 — II 67 , 
reposifig principally on primary rocks, and clearly showing by 
its composition, like that of Mansfeld 8 cc., that it originated from 
their detritus (vol. i\. p. 07-— 99.) The coaly shale and coal 
formation, connected with the old red sandstone, is unequally 
distributed, being also occasionally associated with limestone 
and porphyry, and coming in the course of its extent not unfre- 
quently in contact with primary tracts, the coal field reposing in 
some instances upon gmnite (e. g. vol. iv. p. 167, 168). 

I w ill now consider the red sandstone formation described by 
Von Raumer. But previously let me observe that, as the princi- 
pal object of that author^s researches was to ascertain the grand 
features and relations of the country, we are not to expect that 
great precision, or minute detail, that are so generally observabte 
in the works of Freiesleben. Still, however, the leading factu^ 
can hardly admit of dispute. For the general positions, I refet 
to the Annal^! of Pkilosophi/ for Oct. 182), p. 248 — 2o0. 

The red sandstone formation which occupies so large an 
eT^nse on the southern side of the Riesengebirge, extendii^ 
W. from Schatzlar, appears to be destitute of coal. It dips ^ 
But proceeding eastward from that town, it is found connected 
with an extensive coal field, sandstone conglomerate forming 
throughout the great basis, the character of which vaiiefii 
according to that of the adjacent primary or transition tiacta 
upon which it reposes, enveloping pebbles and fragments of 
gneiss, mtcaslate; granite, hornblende sfate, clayslate, quarts^ 
&c. (Von Buch, Geog. Beob. vol. i. p. 86—^3 ; Von Raumer, p* 
92.) The carboniferous series ranges along the south-westeilf 
side of the Eulengebirge toward Glatz, a distance of about 35 
miles. Having ^ven a summary of its general relations in Ae 
wodk referred to above, it may be eufficient to add in this |daeb 
a few remarks on the general dispo^tion of the tract. ^ * 

This carboinferous series is almost entirely overlaid oir its 
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80Uth*westem side by the quadersandstone formation : in^ all 
other quarters^ its line of contact with older rocks may be Vol- 
Ibwed^ from which it appears throughout fo conform to their 
sinuosities, with a dip corresponding. Thus on the NW, it is 

S nerally inclined toward the SE. or S.; on the NE, to the SW^ 
t on the SE. occupying in that quarter three inlets, or bays 
m it were, the dip is successively directed to every point of the 
TOmpass except the £. Again, on the SW. near Schlesiseh 
Albendorf, on the confines of the quadersandstone, the dip is to 
the ENE. ; while beyond the quadersandstone on the SW. where 
the coal re-appears atStraussensec, the dip is NNE., a disposition 
probably arising from the adjacent primary tract. The general 
arrangement of the beds, therefore, indicates the form of a great 
trough, at least in the south-eastern quarter ; but the internal 
structure of the field is rendered very intricate and complex 
from the interposition of isolated ranges and masses of porphyry 
and trap, which have a sensible influence on the stratification of 
the country. The map of the environs of Waldenburg, founded 
on actual survey, is an evidence of this fact. Similar indications 
appear in the south-eastern part of the tract, and hence the 
course of the coal and concomitant beds becomes frequently 
" curve linear, dipping at angles varying from 80® to 15®. That 
the seams of coal are extremely numerous, and that there is an 
interstratification of the whole series of beds connected with the 
coal, may be fully inferred by combining the observations of Von 
Raumer with those of Von Buch. The latter states that if we 
traverse the outcrops of the strata from Furstensteiu to Alben- 
dorf, we sliall fall short rather tlian exceed the number, if we 
reckon the beds of the carboniferous series at 500; that is, 
without including the innumerable beds that extend but a short 
way, edge out, and are lost among the others (Geog. Beob. vol. i. 
p. 101 — 103). The number of beds of limestone in the series 
appears not to be ascertained, for though limestone has been 
noticed in 22 places, several of these spots seem to be situated 
on the line of bearing of the same stratum. It would require 
laborious and expensive research before a correct map, with 
corresponding sections, of this coal tract could be constructed ; 
and the sections of Von Raumer can only be considered as illus- 
trative diagrams, tending to convey a general idea of the rela- 
tive position of the carboniferous series itself, without pretending 
to give a detailed view of its internal conformation. The red 
aandstohe and porphyry adverted to, as if covering this coal dis- 
trict Outlines,^^ p. 470), form in fact a part of the general 
aeries. 

The structure of this tract seems very analogous to that of the 
S^tch great coal field. Many of its features correspond also 
with, those of the coal tract of the Petersberg, on the banks of 
the Saale. 

fcd sandstone formation situated to the north of the Bie 
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sengebirge ranges, as far as noticed by Von Raumer, for a dii^ 
tance of about 40 miles, from Walkersdorf, between Laubaa 
Bunziau on the NW?, to beyond Bolkenhayn on the SE., where it 
terminates. It appears disposed in the form of a trough in a pri» 
mary slaty tract, by which it is encompassed on every smot 
except on the greater part of the northern, where it is overlaid 
by the quadersandstone formation. The dip appears to conform 
tb the indentations of this trough, at angles va^ing between 30^ 
and 60^. The predominant rock is the red sandstone, but beds 
of compact limestone, of reddish and yellowish-grey colours, are 
not untrequent in it. The sandstone alternates also with felspar 
porphyry, claystone porphyry, basaltic trap, and amygdaloid* 
Only one slight trace of coal has been observed in it, and Von 
Raumer, in his general view of this tract, no where remarked any 
organic remains. It is referred by Von Buch to the old red 
sandstone formation (Geog. Beob. voi. i. p. 77, 78). 


The preceding statements have, I trust, proved ; 1 . The iden- 
tity of the old red sandstone of Werner, and that of the British 
Is les ; 2. That the rothe todtliegende formation of that naturalist 
is the representative of the carboniferous series ; and 3. That in 
the details of that series in Germany, we perceive the occasional 
absence of a particular member, and various states of association, 
in the same manner as they are to be found in Britain, but no 
version of the general order. 


These positions being thus established, in w^hat sense can the 
rothe todtliegende be said to be the same as the new conglome- 
rate ? I do not know any, except by a misapplication of termeu 
The weissliegende of Germany, which in all its relations off 
position, composition, and association, perfectly corresponds 
with the new conglomerate, has been repeatedly called rothe 
todtliegende by Voigt and other writers, down to the latest 

P eriod, who, considering it as the uppermost bed of that series, 
ave, without due attention to their different characteristics^ 
confounded the two together. This fact is insisted on by Freies- 
leben, to whom we owe the clear exposition of this error (vol. iii. 
p. 239)^ ; an error that might readily be committed in the Forest 
of Thuringia in particular, where the new conglomerate (the 
weissliegende of Freiesleben) is mostly of a siliceous character 
and redmsh hue, nearly resembling in aspect the rothe todtlie- 
gende ; and as the latter is there in frequent association with trap 
and porphyry, and commonly supports the new conglomerate, tM 

* A somewhat similar error prevailed in JBn^nd at no distant period, for proof oC 
which it may be salient to refer to Townsend’s work, The Character <^illose« viiw 
dicated.” IS 13. See vol. i. p* 15^, et Be(X* 
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i0Q fomatidM» easilyibe mistaken for each otlier^ whenriiot 
4«4y . observing tbeh* respective boundaries ; and the inference 
tbiW' be drawn that the new conglomerate also associated with 
and trap. Now in adverting to the Forest of Thurin- 
|pa[| it is stated, Outlines,” p. 316,) ^‘here we may observe# at 
jtop a shell limestone, answering to our lias ; then red marie and 
^psum; the calcareous beds associated with the cupriferous 
warl slate; and at bottom the rothe todte.” (See also p. 31 5.) 
JBut this so-called rothe todte at the bottom of the cupriferous 
marl slate, is assuredly the weissliegende of Freiesleben; that is, 
the new conglomerate, beneath which is to be found the true 
fothe todtliegende in association with trap and porphyry, 

* Here then we have a formation which, as the first member of 
^ new series, covering the carboniferous series, and extending 
beyond it to the transition series, and even to the primary, distin- 
guished by gypsum as its occasional companion, beside other 
characters (which I have detailed in the Atinah of Philosophy ^ 
Nov. 1821, p. 255 — 257 )y leave no room to doubt its identity 
with the new red conglomerate of England. 

Again, with respect to the supposed alliance of the new con- 
glomerate with porphyry and trap, 1 confess I do not know an 
instance of the kind in Germany; and Freiesleben is perfectly silent 
upon any such occurrence. Of its existence in England, only one 
example is given, and that is admitted to be of a problematical 
character. I have* suggested that the amygdaloidal trap in the 
neighbourhood of Exeter might possibly be connected with the 
transition tract of that country : this seems to be denied. Yet, 
as presenting some ground for the suggestion, I must remark 
that the very able and luminous view of Cornwall, Devon, and 
.Somerset, t^keu by Prof. Sedgwick, in the first volume of the Cam- 
bridge Piul. Trans., has clearly shown that red transition conglo- 
merate and sandstone occur at least in Somersetshire ; to which 
i^may add that transition red sandstone is of common occurrence 
in Gloucestershire and Herefordshire, being in the former county 
in direct association with amygdaloidal trap, wlurdi has sometimes 
also a porphyritic aspect, including acicular crystals of glassy fel- 
spar. If, however, the conglomerate and sandstone hi question 
be not transition, I then venture to inquire whether it may not 
be the first floetz or old red sandstone 'i Of the existence of the 
latter in Somerset, I was assured three years since by the 
researches of my friend, the Rev. Dr. Cooke, who found it sup- 
porting the carboniferous limestone of Cannington Park ; a view^ 
now apparently confirmed by the high authority of Mr. Cony- 
beare. In support of either suggestion, it may also be stated that 
ao writer appears to have observed any gypsum in the sandstone 
said to be associated with the trap, while it is not uncommon in 
the extensive tracts of the nfw red sandstone of that part of the 
kii}|^om, e. g. in Devon, at Budleigh Salterton nearTeignmouth, 
at Sidmouth,*and on Blackdown, and again more N. in Somerset 
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both in Devon and tke SW^. oi Somerset;^ the magoeamn 
limestone formation, properly speaking, appears to be wantingda 
the regular order of succession, between the new or calcareous 
conglomerate and the new red sandstone. 

Having thus entered my decided protest against considerifig 
«Che new red conglomerate of England, and the rothe todtliegende 
of Werner, as equivalent terms, I now proceed to perform a 
similar task in respect of the old red sandstone and carbonffe* 
rous limestone of England ; the former of which, it is said, is a 
variety of the greywacke of Werner, and the latter his transitibn 
limestone ; and upon this view, the charge is raised that the 
Weraerians have confounded the carboniferous series with the 
transition. Is this charge just? 

In the Netherlands the two series certainly have been con^ 
founded together ; but by whom primarily ? by French writers 
on that tract, e. g. Omalius d’llallQy and M. Clere, neither of 
whom, I presume, will pronounce himself to be of the Freyberg 
school. It is true, Von Raumer, in his Geognostic Sketcnes in 
1816, has quoted Omalius d’llalloy’s statements without inquiry^.* 
and I)*Aubuisson has done the same in his Traitb de Geognosie 
in 1819, and to that extent they, as well as other Continental 
writers citing to the same effect, are doubtless chargeable with 
the mistake. Yet are such oversights, springing from a foreign 
source, to be visited on Werner and his followers? Has Wer- 
ner himself, or Von Buch, or Freiesleben, for instance, con- 
founded the carboniferous series with the transition ? 1 do not 
anticipate an aftinnative to this question. In fact, how can the 
old red sandstone of Britain, which I have shown to correspond 
in all its relations, perfectly wdth the old red sandstone of Wer- 
ner, be held to be a variety of the greywacke of that naturalist 
(even putting mineralogical character out of the question), 
how can the carboniferous limestone be said to be his transition 
limestone, both in his view occupy totally different 

positions ? 

It is very true, and must be admitted by all conversant with 
the subject, that the red sandstone and the limestone of the car- 
boniferous series often closely resemble the red sandstone and 
the limestone of the transition series, so much so, as in hand spe- 
cimens to be scarcely distinguishable from each other,«and this 
similarity is further increased by several kinds of organic 
remains being common to both limestones ; and it is also true, 
that what have been called gmduations from one series into the 
other may be observed in certain situations, and so far appeaiw 
ances may be deceptive. Yet no attentive geologist can be 
deceived in this particular, if he fjake that view of the subject 
which ought always to be taken ; namely, if he follow through- 
out the line of contact between the carboniferous series and the 
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transition. He will then readily perceive that the tw<t ,Mft^ 
constitute totally distinct iystems for if the former app^tf in 
some places conformable in position to th4 latter, these vrp 
nierely local occurrences arising from the more variable stratin^ 
ca|idn of a transition country, while in the general arrangement 
urlCOTformability of position will be found to prevail. And as a 
C^sidiary mark of distinction, it may also be added, that th^ 
tl^llsition sandstone frequently contains organic remains, whife 
the first floetz sandstone is generally free from them. 

, Von Hoff, however, did propose to incorporate the carbonife* 
Tous series with the transition (in Leonhard's Taschenbuch, 
Jahrgang, viii. p, 320 — 328); and if some other writers have 
pavtly l^ned the same way (whether justly called Wernerians, I 
wiH not stop to inquire), this disposition cannot be charged as 
derivable from Werner, whose positions are irreconcileable with 
ally such attempt. 


It follows tom the whole of these premises, that the floetz 
formations of Werner strictly commence with the old red sand-* 
^stOite Of England, and not, as has been stated, with the new or 
calcareous conglomerate. It follows also, that the charge of 
confusion in the views of that naturalist is obviated, and that so 
fetr from the floetz formations which came under his considera- 
tion having been few in number, they comprehended the whole 
series from the old red sandstone up to the chalk, and above the 
chalk, gravel, sand, clay, wood-coal, and the newest floetz trap 
formation. His arrangement of formations in Germany is, when 
duly construed, quite in accordance with their succession in the 
British Isles ; there is no hiatus ; we travel from the primary to 
the transition, and thence through the whole series of the floetz, 
in which last let it be observed, that though the carboniferous 
series be less fully displayed, yet other formations are in much 
greater force in Germany, und afford a greater variety of charac- 
ter tlian is to be found in the British Isles ; au4 here we may 
perceive the compensating power of nature. 

I have, therefore, yet to learn that more modem inquiries have 
stall invalidated the general, positions of Werner. His grand 
outlines of the structure of the globe remain unshaken, from the 
fundamental granite up to the newest floetz trap. The labours 
of his foBowers, and of^ther geologists pursuing a similar path, 
have tended more and more to fill up those outlines. In our ^ 
own country, few, if any, are entitled to greater distinction in 
that reimect than Mr. ISmitb, whose views also have so far the 
merit or originality as they appear not to have been derived 
from any eziiraneaus source. The later investigations of nume- 
rous Eng^isii naturalists, of JI- Greenough, Dr. Maccuiloch, 
Profesi^in^,t Bdckiand and Sedgwick, Messrs. Webster, Cony- 
beare, Philiipsy De la Beche, beside those of a host of Bri- 
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tish writers whose names are recorde^either in their owr^ distinct 
workS; or in the Geological^ Philosopmcal, and Wernerian Tramsk 
actions^ or in periodical publications, are all invaluable contri* 
butions to the same effect. Above the chalk, the history of out' 
planet has been further elucidated by the inestimable researches 
of Cuvier, Brongniart, Mr. Webster, Prof. Buckland, and other 
;rcologists pursuing that branch of the subject. But all these 
labours, whose merits and importance can never be too highly 
appreciated, so far from impugning the general facts advanced 
by Werner, serve rather to confirm and establish them. 

The Comparative View of floetz formations, which I submitted 
to the Dublic in the Annals of Philosophy^ Oct. 1821, is consist- 
ent wita the main positions of Werner, though, from the mode 
of considering them, there may seem to be some difference : 
this, however, is rather apparent than real. It arises from the 
following circumstances: 1. In the carboniferous series, pro- 
ducing the limestone and the coal as distinct formations, while 
Werner considered them only as members of his first fioetz 
sandstone, or rothe todtlicgende, formation : 2. In like manner, . 
in the gypseous and saliferous series, producing the weisslie- 

f ende or calcareous conglomerate as a distinct formation, while 
y Freiesleben and others it is included in the magnesian lime- 
stone formation : 3. As a consequence of the foregoing, in consi- 
dering the magnesian limestone as belonging to the second floetz 
series : and 4. From distributing the floetz formations into four 
principal series, founded, as I conceive, on natural distinctions ; 
namely, on their relative position in the order of succession, 
their minemlogical characters, the organic remains which they 
respectively contain, and the mutual affinities of the formations 
which constitute each series or group. In this view there is no 
real incongruity ; for, in fact, had the carboniferous limestone 
appeared in force in the north of Germany, it certainly would 
have been desimated by Werner as the first floetz limestone ; 
and this, according to the established method of that naturalist, 
who, in arranging the mineral masses of the globe, was led to 
distribute the predominant into principal formations, and the 
incidental into subordinate. Bearing this in mind, the carboni- 
ferous limestone would have been his first floetz limestone 
formation, and as a necessary consequence, the magnesian 
limestone would have become his second floetz limestone. The 
whole difference, therefore, is a mere question of enumeration. 

Here let me add a few words on the meaning of the term 
floetz. It was employed by Lehman, and adopted by Werner. 
English writers have repeatedly asserted that it signifies flat or 
horizontal. Such is not necessarily i^s import. The French trans- 
lator of Lehman more nearly expressed its sense by roche$ en 
couches. Floetz literally signifies a mineral bed, and floetzgebirge 
New Series, VOL. iv, |i 
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bedded or iaterstratified formations, as more peculiarly character- 
istic of those mineral masses to which the ternvhas been applied. 
The g^eral tendency to horkontality, increasing from the older 
to the newer floetz formations, is, it is true, a distinctive mark: 
of &ese formations, but still horizontality is not necessarily 
imp^d in the word floetz. And, even if it were, the occasional 
departure from the horizontal position would be no more am, 
objection to the use of the term, than the occasional horizontal 
disposition of primary strata would be to their general designa- 
tion as inclined. Alt that can be said is, that in both cases the 
general rule is subject to exceptions. 

To the continued use of the term floetz, as applied to any part 
of the carboniferous series, an objection has been raised upon 
supposition that the original sense in which it was employed 
has been departed from {Introduction, p. vi. and Outlines, p. 
352 ) ; but as that supposition -has been shown in the course of 
riiis paper to rest wholly oi\ a misconception of the true import 
and application of the term, the objection vanishes. I may fur- 
ther add, that the value of a word consists in its conveying a 
doflnite idea to the mind, and so long as terms of established 
usage thus perform their ofiice (in which respect the word floetz 
is not deficient), to exchange them for new can only be justified 
by showing that the latter answer the purpose better. 

In conclusion I must observe, that in awarding the meed of 
praise due to the services of Werner, French writei’s appear in 
general to have been more just than the English. Not a few of 
the latter seem to forget, or not to consider, that though others 
might before his time have hit upon the general division of rocks 
into primary and secondary, yet geology, as a science, had no 
existence. To Werner belongs, in the first place, the merit of 
introducing a nicer discrimination in the examination of simple 
minerals, and of inventing an appropriate language by which 
they might be described and distinguished, previous to which 
mineralogical science was quite in its infancy. And, in the 
second place, to him also belongs the chief merit, not merely of 
distinguishing and giving names to rocks, but of accurately 
marking out both the grand distinctions of primary, transition, 
and floetz classes, and the various principal formations of which 
those classes consist. If then it be the glory of the Saxon to 
have laid the broad foundations of the edifice, let that of the 
Briton and Frank be to complete the structure. 
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ArticlI II. 

Extracts from the “ Journal of a Survey to explore the Sources 

of the JRivers Games and Jumna.” By Capt. J. A. Hodgson, 
10th Reg. Native Infantry. 

{ConchdtdfrDm p. 52.) 

A sharp peak across thelriver; call it the pyramid. Height 
. above the 20,966 feet. 

A rock on the great snowy bed, over which we are to pass, 
proved to be distant 9044 feet, and its height above this place 
984 feet, the angle of elevation being 6® 15', which te the general 
inclination of the snow bed ; as our progress was continued far 
beyond this rock, it will easily Ije imagined that the crest or 
summit of the bed, then distant five or more miles by estimation, 
must have considerable elevation. 

We had brought very few followers onwards from Girngotn, 
but here we sent back every one we could possibly dispense 
with, that our small stock of grain might subsist th^e remainder, 
who were a few trusty fellows (Mussulmans), two Gorc’ha Sipa- 
hls and a few Coolies, for two days, or three, if possible, in the 
event of our being able to get over the snow in front. And 1 
sent orders to the people at Gangotrl to leave grain there if they 
had any to spare, and if they did not hear of any swp^y coming 
from Reital, to make the best of their way back till they met it, 
and then to halt for us, and send some on to us. 

Having made all the arrangements we could on the important 
head of supplies, and made observations, we had leisure to 
admire the very singular sceneiy around us, of which it is impos- 
sible to give an adequate description. , , ... 

The dazzling brilliancy of the snow was rendered more stnk- 
ing by its contrast with the dark blue colour of the sky, which 
is caused by the thinness of the air ; and at night, the stars 
shone with a lustre which they have not in a denser atmosphere. 
It was curious too to see them, when rising, appear like one 
sudden flash, as they emerged from behind the bright snowy 
summits close to us, and their disappearance, when setting 
behind the peaks, was as sudden as we ‘generally observed it to 
be in their occultations by the moon. 

We were surrounded by gigantic jieaks entirely cased insnoWi, 
and almost beyond the regions of animal and vegetable life, and 
an awful silence prevailed, except when broken by the thunder- 
ing peals of falling avalanches. Nothing met our eyes reseo^ 
bling the scenery in the haunts* of men ; by mooidight, W 
appeared cold, wild, and stupendous, and a PagM might aptly 
imsiginc the place a fit abode for demons. We did not even 

H 2 
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^bears, or musk deef, or eagles, or any living creature, except 
some small birds. 

To form an idea of the imposing appearance of a snowy peak, 
as seen here under an angle ot elevation of nearly 33®, and when 
its distance is not quite three miles, and yet its height is 8062 
feet above the station, one should reflect that if even when 
viewed from the plains of Hindustan, at angles of elevation of , 
one, and one and a half degree, these peaks towering over many 
intermediate ranges of mountains, inspire the mind with ideas of 
the grandeur, even at so great a distance : how much more must 
they do so when their whole bulk, cased in snow from the base 
to the summit, at once fills the eye. It falls to the lot of few to 
contemplate so magnificent an object as a snow clad peak rising 
to the height of upwards of a mile and a half, at the short hori-*- 
zontal distance of only 2^ miles. 

May 31. — Along, and above the right bank of the river, rocks 
and snow. 

Descent to the bed of the river, enclosed by rocks. 

A most wonderful scene. The B'hagirafhT or Ganges issues 
from under a very low arch at the foot of the grand snow bed. 
*The river is here bounded to the right and left by high snow and 
rocks ; but in front over the debouche, the mass of snow is per- 
fectly perpendicular, and from the bed of the stream to the sum- 
mit, we estimate the thickness at little less than 300 feet of solid 
frozen snow, probably the accumulation of ages ; it is in layers 
of some feet thick, eacli seemingly the remains of a fall of a 
separate year. From the brow of this curious wall of snow, and 
immediately above the outlet of the stream, large and hoary 
icicles depend ; they are formed by the freezing of the melted 
snow water of the top of the bed, for in the middle of the day, 
the sun is powerful, and the water produced by its action falls 
over this place in cascade, but is frozen at night. The Gangotrl 
Brahmin who came with us, and who is only an illiterate moun- 
taineer, observed, that he thought these icicles must be Maha- 
deva’s hair, from whence, as he understood it is written in the . 
Shastra, the Ganges flows. I mention this, thinking it a good 
idea, but the man had never heard of such a place as actually 
existing, nor had he, or any other person to his knowledge, ever 
been here. In modern times they may not, but Hindus of 
research jnay formerly have been here, and if so, I cannot think 
of any place to which tBey might more aptly give the name of a 
Cow's Mouth than to this extraordinary Debouche. The height 
of the arch of snow is only sufficient to let the stream flow under 
it. Blocks of snow were falling about us, so there was little 
time to do more here than to measure the size of the stream* 
Measured by a chain, the mean breadth was 27 feet. The 
greatest depth at that place b^ing knee deep, ot 18 inches, but 
more generally a foot deep, and rather less just at the edges, say 
9 or 1 finches ; however, call the mean depth 15 inches. Believ* 
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ing this to be (as I have every reason to suppose it is) the first 
appearance of the famous and true Ganges in day-light, saluted 
her with a bugle march, and proceeded (having, to tunj a little 
back to gain an oblique, path) to the top of the snow bed ; having 
ascended it to the left. 

Pretty strong ascent up to the inclined bed of snow. This 
vast collection of snow is about 1^ mile in width, filling up the 
whole space between the feet of the peaks to the right and left : 
we can see its surface forward to the extent of four or five miles, 
or more, to where it is bounded on the left by the feet of the Four 
Saints, and to the right by snow spurs from other mountains 
beyond Mount Moira. These last spurs rather overtop the feet 
of the Saints, and to them, and to tlie place where we judge 
there is a ridge, is all ascent over snow. 

Ascent of the same kind ; generally, acclivity 7®, but we pass 
over small hollows in the snow, caused by its irregular subsiding. 

A very dangerous place ; the snow stuck full of rubbish, and 
rocks imbedded in it. Many rents in the snow appear to have 
been recently made, their sides shrinking and falling in. A man 
sunk into the snow, and was got out not without some delay. 
The bed of the Ganges is to the right, but quite concealed by 
the snow. 

In high hope of getting on to what may be at the top of the 
acclivity, we have come on cheerly over the hollow and treache- 
rous compound of snow and rubbish, but now with bitter regret, 
w e both agree that to go on is impossible. The sun is melting 
the sncw on all sides, and its surface will not bear us any longer. 

I have sunk up to my neck as well as others. The surface is 
more and more ragged, and broken into chasms, rifts, and ravines, 
of snow with steep sides. Ponds of water form in the bottoms 
of these, and the large and deep pools at the bottoms of the snow 
hollows, and which were in the earlier part of the day frozen, are 
now liquid. It is evident from the falling in of the sides of the 
rents in the snow, that there are hollows below, and that we 
stand on a treacherous foundation. It is one o’clock, and the 
scene full of anxiety and awe. The avalanches fall from Mount 
Moira with the noise of thunder, and we fear our unsteady sup- 
port may be shaken by the shocks, and that we may sink with it. 

And here we were obliged to return ! Had it been possible to 
have got across the chasms in the snow, we would nave made 
every exertion, so anxious were we to get forward ; but onward, 
their sides were so steep, and they appeared of such great depth, 
that I do not think it would be possible to pass them (this year 
a;t least), even if the snow was not as at this hour soft, ana the 
bottoms ' of the chasms filling with water. Be that as it may, 
they are now utterly impassable, At this season snow must fall 
here whenever it rains below, so that it does not acquire such 
hardness at the top as it does on the avalanches we have Jiitherto 
passed, where no new snow at present falls. We now set out on 
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on? return, and not too soon, as we found ; for the snow was so 
soft, and increase of the water so great, that though we went 
with the utmost expedition, it was only by 2^ hours’ hard labour 
of wading and floundering in the snow, and scrambling among 
rocks, where they would give a footing, that we reached the turf, 
tired and bruised with falls, and the skin taken off from our 
fhces and hands by the sun and drying wind of these elevated 
remons. 

It now remains to give some abcount of this bed or valley of 
snow, which gives rise to the Ganges. It appears that we pass- 
ed up it, somewhat more than a mile and a half. From our last 
station, we could see onwards as we estimated about five miles 
to where there seemed to be a crest or ridge of considerable 
elevation, though low when compared with the great peak which 
flanked it. The general slope of the surface of the snow valley 
was 7^, which was the angle of elevation of the crest, while that 
of the peak of St. George, one of those which flanked it to the 
left, was 17^ 49'. In the space we had passed over the snow 
bed, the Ganges was not to be seen ; it was concealed probably 
many hundred feet below the surface. We had a lair view 
onward, and there was no sign of the river ; and I am firmly 
convinced that its Jirst appearance in day is at the debouche 1 
have described. Perhaps indeed some of those various chasms 
and rents in the snow bed which intersect it in all sort of irregular 
directions, may occasionally let in the light on some part of the 
bed of the stream, but the geneml line and direction of it could 
only be guessed at, as it is altogether here far below the broken 
snowy surface. The breadth of the snow valley or bed is about 
a mile and a half, and its length may be six and a half miles, or 
seven miles from the debouche of the river to the summit of the 
slope, which terminated our view : as to the depth of the snow, 
it is impossible to form a correct judgment, but it must be veiy 
•great. It may easily be imagined that a large supply of water is 
furnished at this season by the melting of this vast mass in the 
valley, as well as by the melting of that of the great peaks which 
bound it. From their bases torrents rush, which, cutting their 
way under snow, tend to the centre of the valley, and form the 
young Ganges, which is further augmented by the waters which 
filter through the rents of the snow bed itself. In this manner, 
all the Himalaya rivers, •whose heads I have visited and passed 
over, are formed ; they all issue in a full stream from under thick 
beds of snow, and differ from the Ganges in as mucli as their 
streams are less, and so are their parent snows. On our return 
down the snow valley, we passed nearer to its north side than in 
going up, and saw a very considerable torrent cutting under it 
from the peaks ; this was making its way to the centre : at times 
we saw it through rents in the snow, and at others only heard 
itui noise. As mere must be several more such feeders, they 
ffiU be folly sufficient to form such a stream, as we observed tm 
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Ganges to be at the debouche in the space of six or seven nates* 
I am fully satisfied that if we could have gone farther that jwe 
should not have again seen the river, and tliat its appearance at 
Mahadeva’s hair, or whatever we may choose to call it, was the 
real and first debouche of the B^hagiratVhl. All I regret is that 
we could not go to the ridge to see what was beyond it. I sus- 
pect there must be a descent, but over long and impassable 
wastes of snow, and not in such a direction as would lead direct 
to any plains, as the course to bring one to such plains would be 
to the north-east or north, whereas the line of the river’s course, 
or rather of the ridge in front, was to the south-east, parallel to 
the run of the Himalaya, which is generally from SE to NW, 
Immediately in front of the ridge, no peaks were seen, but on its 
south-east flank, and at the distance of about 18 miles, a large 
snowy peak appeared, so that I think there can be no plain 
within a considerable distance of the south-east side oi the 
ridge ; if there be streams from its other side, they must flow to 
the south-east. After all, I do not know how we should have 
existed, if we had been able to go to the ridge, for we could not 
have arrived there before night ; and to pass the night on these 
extensive snows, without firewood or shelter, would have cost 
some of us our lives, but of that we did not then consider much 
(if we could have gone, we would). We had only a few trusty 
men with us, and a short allowance of grain for them, for this 
and the following day, and had sent orders to the people left at 
GangotrT to make their way back towards Reital, leaving us what 

f ain could be spared, and to forward what they might meet, as 
expected some from Reital, from whence we were supplied 
during our absence from it of altogether 28 days. I cannot 
suppose that by this way, there can be any practicable or useful 
pass to the "fartarian districts, or doubtless the people would 
have found it out, and used it, as they do that up the course of 
the Jahnavl. While I give it as my opinion, that under any 
circumstances the crossing of the ridge must be difficult, 1 
would by no means wish to be understood to assert that 1 think 
it impossible under more favourable circumstances, and in a year 
when less snow has fallen than in the present ; but ,1 seriously 
declare, that situated as we were, it was not possible for us to 
go further than w^e did, and that it was with great difficulty we 
got back. * • 

U is now to be considered, if the supplies of water produced 
as above described, are sufficient to form a stream of 27 ^eet 
wide, and 16 inches (mean depth) at the debouche. It has 
been stated that at Gangotri, the breadth of the river on the 20th 
of May was 43 feet, and its depth 18 inches. The distance 
thence to the debouche was 22,6i20 paces, which I reckon about 
11 British miles. In that space, it received some sujmlies, as 
mentioned in the notes, but they were not abundant. Thus the 
tjuantity of water is diminished nearly one half } but it is to be 
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remembered that on our return to Gangotri on the 2d of June^ 
the bulk of the river was considered as being doubled, it being 
two feet deep, and also much wider, so that on the 31st May, 
we may suppose it to have been 21 inches deep, and perhaps 
48 feet wide at Gangotri. It is with this mean size that tne 
comparison of the difference of its bulk at Gangotri and the 
debouche must be made ; the proportion thus is, that the body 
or quantity of water would be at Gangotri almost treble to that 
at me debouche ; but allowing it to be only double in this 
1 1 miles, it will be evident that in five or six miles further, there 
can be little or no water in the bed under the snow, and conse- 
quently that the most remote rill which contributes under the 
snow to the first formation of the Ganges cannot be more dis- 
tant than the ridge ; so 1 think it may be allowed that such first 
formation is on the hither side of the ridge, and not at any lake, 
or more distant place beyond it. 

Indeed considering the large supplies which the snow valley 
furnishes, I rather wonder that the stream was not larger, when 
I measured it at the debouche. Whether there are any boiling 
springs under the snov/ as at JumnotrT I do not know, but sup- 
pose there are not, as I did not see any smoke ; a steam, how- 
ever, there may be, and the steam may be condensed ere it can 
appear. I imagine that the season of the rains would be in one 
respect the most proper to attempt the passage of the great snow 
bea ; it may at that time be reduced in thickness ; but I have no 
idea that it ever melts away ; yet in the rains it perhaps will not 
be possible to ford the river above Gangotri, which must fre- 
quently be done, if the smaller avalanches on which we very 
^equently crossed it are melted. In the rains also there must 
be greater hazard from the falling of the rocks and slips of the 
mountain, for the melting snow forms many rills which under- 
mine the rocks, and set them loose, and it is not possible to 
avoid a large fall of the mountain's side, if one should unfortu- 
nately be in the line of its direction when it comes down. 

I have preserved specimens of the rocks of which these peaks 
are composed ; also of the different sorts of pines which grow at 
their basis. Above Suc’hl and Jhala, the country is not inha- 
bited, nor is it habitable beyond those places, except at the small 
village of Buifili, which is now deserted. Tuwarra, Suc’hi, and 
Jhala, aro very small aqd ruinous villages. Reital is a pretty 
good village of about 25 houses, as is Salung, and there are two 
or three more in tliat neighbourhood. I found the inhabitants 
civil and obedient. 

The people of Rowaen are in general much inferior in appear- 
ance to those of Jubul and Sirmour, and the more western moun- 
tains ; indeed, with few exceptions, they are an ugly race botii 
men and women, and extremely dirty in their persons. They 
comf^ldamuch of the incursions of the banditti from the western 
parte jof Rowaen and Busahir, who carry off their sheep in 
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rains ; but from what I can learn^ they in turn plunder their 
eastern neighbours ef the Cedar-nat^h districts, and they pride 
themselves on the long journeys they make in their sheep stealing 
expeditions. The proper time for those incursions is the latter 
end of the rains, when the snow in the defiles is much reduced. 
The women have not here, as to the westward, a plurality of 
Irusbands. I saw no fire arms among the inhabitants, nor 
swords or war hatchets ; their weapons are bows and arrows. 
The climate of Reital is at this season very pleasant, and the 
price of grain is not high, but it is not abundant. The corn is 
cut in the beginning of June. 

No volcanos were seen or heard of in these mountains, whose 
composition is granite of various kinds and colours. No shells 
or animal remains were seen. The magnetic variation was small, 
and differing little, if at all, from what it is on the plains of the 
upper provinces ; it is from 40' to 1*^ and 2^ according to differ- 
ent needles, and is easterly, by which 1 mean that the variation 
must be added to the magnetic azimuth. The diurnal small 
changes in the barometer were perceptible, the mercury always 
falling a little before noon as in the plains. 

Having received new thermometers from Calcutta, both long 
and short, 1 found that they gave the same boiling point, but the 
thermometer I had last year in Busahir, &c, showed the boiling 
point 2° or 2^^ below the new ones. I always suspected the 
thermometer, but had not then a better. It boiled in the Panwei 
pass in the Kunaur and Busahir snowy mountains at 1 88® at my 
camp a little above the lower line of snow on the 24th June last, 
so that it should have been 190®, or 22*^ lower than at the sea 
side. Bears abound in the higher mountains ; also the goonil 
or boorul, an animal between the deer and goat, and the pheif, 
a larger animal of the same kind. 1 have preserved the skin, 
horns, and bones, of the head of one shot near Jumnotri. Near 
the villages where snow lies a great part of the year, there are 
abundance of the Monaul pheasants and chakors. In the lower 
mountains there are black partridges, and tigers, leopards, and 
bears, 1 never saw any snakes in the cooler regions. 

It was remarked above, that the snow on the great bed was 
stuck as it were with rock and rubbish in such a manner as that 
the stones and large pieces of rock are supported in the snow, 
and sink as it sinks ; as they are at such, a distance from the 
peaks as to preclude the idea that they could have rolled down 
to their present places, except their sharp points had been 
covered, it appears most likely that the very weighty falls of 
snow which there must be here in the winter bring down with 
them pieces of rock in the same manner as a larger snow ball 
would collect gravel, and carry on with it in its course. 
Masses of snow falling from the high peaks which bound the 
snow bed, if they chanced to collect more, and to take a rounded 
form, would have a prodigious impulse, and might roll to the 
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centre of the snow va%y, loaded with the pieces of rock they 
had involved* * • 

It is not very easy to account for the deep rents which inters 
sect this snow bed, without supposing it to be full of hollow 
places. It sti'uck us that the late earthquakes might have occa- 
sioned some of the rents. I never saw them before on other 
snow beds, except at Jumnotri, where they are occasioned by 
the steam of the extensive range of boiling springs there ; per- 
haps there may be such springs here also : they are frequent in 
the Himalaya, and one might suppose they were a provision of 
nature to insure a supply of water to the heads of the great rivers 
in the winter, when the sun can have little power of melting the 
snow above those deep recesses. 

I will now proceed to give some account of the course of the 
river Jumna within the mountains, and of its spring at Jumnotri, 
which I also visited this year. The above remarks respecting 
the Ganges having already swelled this paper to too great a 
bulk, 1 will make those regarding the Jumna in as few words as 
possible. In the maps published 10 years ago, the Jumna is 
laid down as having a very long course from the latitude of34-i^; 
from what authority it is difficult to guess, for much as has been 
surmised and written respecting the head of the Ganges, I can- 
not find any accounts of that of the Jumna. It was not known 
until the year 1814, that the Jumna, properly so called, was a 
comparatively small river above its junction with the Tonse in 
the Dun, and I believe the existence of the latter river, though 
fully treble the size of the Jumna, was unknown to Europeans. 

The junction of the Tonse and Jumna takes place at the NW. 
end of the Dun valley, in latitude 30® 30', where the large river 
loses its name in that of the small one, and the united stream is 
called the Jumna. The course of the Jumna from Jumnotri, 
which is in latitude 30® 59', being generally S. 50® W. It is 
fordable above the confluence, but the Tonse is not. Not 
having visited the sources of the Tonse, I am not certain 
whether it rises within the Himalaya, as the B’hagiratt’hi does, 
or at its SW. or exterior base, like tlie Jumna ; but the latter 
I believe to be the case. I apprehend that three consider- 
able streams which, like the Jumna, originate from the south 
faces of the Himalaya, in the districts ofBarasa, Leulowari, and 
Deodava Kowarra, jgin to form the Tonse ; and it receives a 
considerable acces$iion of water from the Paber river, which I 
imagine to be equal in size to any of the three above-mentioned 
feeders. Respecting them, 1 have at present only native inform- 
ation to guide me, but of the Paber, I can speak with more con- 
fidence; for when, in June, 1816, I penetrated within the 
Him^ya by the course oi^ fke Setlej, 1 found that the north 
bases of many of the snowy peaks seen from the plains of Hiii« 
dustan, were washed by that river. Its course, in tlie province 
. 0i SmsLur, in latitude 31^ SP, and longitude 78^ 18^^ being 
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eiLSt 25 S. to 25 to the K. of west In this position^ the 
is bounded both to ♦the N. and S. by high and rugged snowy 
mountains, from which many torrents descend, and increase 
its bulk. Leaving the left bank and bed of the river, I ascended 
the snowy range, of which it washes the north base, and crossed 
over it on the 21st June, 1816, at 40 minutes past 11 o^clock in 
tfee forenoon, during a heavy fall of snow, being the first Euro- 
pean who effected a passage over the grand Himalaya ridge in 
that direction. 

On surmounting the crest of the pass, I found that the Indra- 
vatT river, which is a principal branch of the Paber, originated 
from the snows, on which I descended on the SW. or hither side 
of the ridge ; and I followed its channel to the place where it 
joins the Paber, which river must have its beginning, in like 
'manner, on the same side of the ridge, as I was informed by the 
people of the country it had, and I am, nearly certain it is the 
case ; and it is most probable that all the streams which form 
the Tonse do, in like manner, descend from the SW. side of the 
fronting snowy range, the NE. base of which is washed by the 
Setlej, as above-mentioned. 

However, I intend to explore the sources of the Tonse, as 
well as of the Setlej and Jahnavi rivers. But to return to the 
Jumna. 

The route from its confluence with the Tonse in the Dun is 
thus : to CalsT four miles, a large village immediately within 
the mountains of Jaunsar, of which district it is esteemed the 
capital. It is situated between two high and steep mountains, 
and on the Omla, a small river which joins the Jumna. CalsT 
is a place of some little trade, as the people of the neighbouring 
mountains bring to it their productions, and exchange them for 
cash to pay their rents, and a very small quantity of the produce 
of the plains. On the march, the Jumna is forded above its 
confluence with the Tonse. Carriage cattle may go to CalsT, 
but further within the mountains every article is carried on men’s 
backs. Latitude of CalsT, 3(P 3P 24'^'. 

Six thousand paces of exceedingly steep ascent of the moun- 
tain on left bank of the Omla ; 2600 paces easier to the village 
of Khuny on the ridge ; remainder, along the mountain’s side, 
with occasional ascent and descents to the foot of the peak of 
Birat, which rises conically above the ridge ; 1800 pacegrof the 
steep ascent up it to the fort, which is a small double enclosure. 
It was abandoned by the Gorc’ha garrison on the approach of a 
force under Col. Carpenter. 

The height of Birat above Seharanpur (which is visible from 
it) is 6508 feet ; it commands a noble view of the snowy moun- 
tains and the various intermediate ranges, as well as of the Dun 
valley, and the plains on both sides of the Jumna. 

Invalids from the plains requiring a change of climate may 
find it at Birat. In me winter the fort is almost buried ii» snow. 
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which remains in shady places, and on the northern side of the 
peak till the beginning of April ; but snow seldom falls later than 
the last week of March, at which season, while I was in the 
fort, there was a shower which covered the ground to the depth 
of two inches : the peak is a bare slaty rock, with some quartz 
intermixed. 

March 29, 1817. — Narrow path along the mountain’s sidV; 
then a steep descent of 2 m. 1 f. to Murlang, a small village in a 
glen on the Silgad rivulet, which falls into the Jumna three miles 
to the E. No grain here. Latitude observed 30® 36' 63". 
Thermometer at noon 78°. It was yesterday at noon at Birat, 
60°. 

Proceed 2-J- miles down the bed of the Silgad to the Jumna ; 
then leave it, and cross a ridge, and go up the bed of the Jumna 
to the confluence of the Cunti river, which joins it from the 
Keinah peak to the west. That river is about 60 feet wide, and 
and 2 feet deep. The Jumna is 90 feet wide, 3 to 5 feet deep, 
rapid, and not fordable. The rest of the path is a long ascent of 
the mountain, above the right bank of the Jumna to Cot’ha, a 
village of 10 houses, about 3000 feet above the level of the 
river. A fatiguing march ; heavy rain. No grain here. 

The path lies generally along the side of tne mountain, with 
occasional strong ascents and descents ; 1 m. 5 f. of very steep 
descent into a dell, the rest lighter descent, flat and ascent from 
a rivulet to Lak’ha Mandal, on the right bank of the Jumna, and 
about 300 feet above it. 

Lak'ha Mandal is a place of some celebrity in Hindu story, as 
having been one of the temporary residences of the Pandus ; 
and tradition says, that formerly there were a great number of 
statues and temples here, but I imagine the greater part to have 
been buried by the slip of the side of the mountain at the foot of 
which it is situated. Several pieces of cornices, entablatures, 
and other ornamental fragments of buildings, are seen projecting 
above the soil, which buries the remainder ; they are of black 
stone, and the carving of the ornaments is very well executed. 
There are also two statues of Bhim and Arjun of the size of life, 
which are half buried in the soil ; and a prodigious number of 
small idols are deposited in a little temple, which is the only one 
now remaining, and which does not appear to be of any remote 
antiquity. The ignorant Brahmin could give no account of the 
builder ; he declared, as they all do, when consulted on such 
subjects, that it is not of human workmanship, but was built by 
Bhim countless ages ago. 

It does not appear that pilgrims now resort here ; the place is 
nearly desolate ; it is surrounded by high rocky peaks, and mky 
have been chosen as a fit, seat for gloomy and recluse super- 
stition. 

Within the temple there is a large slab of blue stone inscribed 
with Hindu characters ; I cjieaned it^ and took off a reversed 
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impression as well as circumstances would allow, and sent it to 
CoL Mackenzie. Latitude of Lak’ha Maudal, 30® 43' 24". 

Gradual descent 1^ mile to the Hicnar river, which is the 
boundary between Sirmor and the Rewaen district of Gurhwal. 
It has a course of about 10 miles from the NW. and joins the 
Jumna here. From the river, a very strong ascent of mile up 
tl^ mountain to a crest called Genda Ghat ; there obliquing to 
Bancauli, a village of 20 houses, with a temple ; it is on the 
mountain’s side, and about 3000 feet above the Jumna. No 

g rain to be had here as at other places. I planted potatoes, 
lainy weather. No latitude. 

To the bed of the Jumna 3 m. 3 f. mostly oblique descent, 
though steep in some places above the right bank of the river. 
Here are very high and steep precipices, from which large 
blocks of granite have fallen into the bed of the river, which 
forces its way through and over those obstructions with much 
violence and noise. After passing over the rocks by the river 
side for half a mile, we leave it, and climb the right bank by an 
exceedingly steep ascent to the Tocm Ghati, which overhangs 
the stream, and is about 1000 feet above it. Hence descend a 
mile to the Camaulda river ; cross it on trunks of trees laid 
across, a little above its junction with the Jumna. 

The Camaulda is the largest river which the Jumna receives 
above the confluence of the Tonse ; its course is from N. 10® 
west, down the Rama Serai district, which is a small valley, and 
is reported to be in some places a mile wide, but it is now over^ 
run with jwr/g/es, full of wild beasts. The Camaulda, now swollen 
by the rain, is about 70 feet wide and 2^ feet deep, and very 
rapid. Immediately on crossing it, the country up the Jumna 
assumes a more pleasing appearance ; the mountains which 
bound it, though very lofty, do not rise so abruptly, and several 
small villages are seen on their lower slopes. On the right bank 
of the river, there is a slip of level ground from 300 to 500 yards 
wide. The summits of the mountains are covered by cedars 
and other pines, and the snow yet lies on them. 

Proceed by the river side to Paunti, a village of 20 houses, 
pleasantly situated about 400 feet above the Jumna. The 
inarch was long and fatiguing, as it rained the whole way ; the 
loaded people did not arrive till after dark. At this village I 
got supplies of grain. The country I have passed through from 
CalsI is nearly deserted, on account of famine caused by the 
crops of last year having been destroyed by the hail in October. 
Aw^are of this circumstance, I have brougnt grain with me from 
CalsI, and subsisted ray followers with it. Latitude of Paunti, 
30® 48' 08". 

Two and a quarter miles parallel to the Jumna, and descend to 
its bed, where the stream from the Banaul glen joins it. Leave 
the Jumna, and proceed three miles NW. up the Banaul river. 
Th^ ftspend the south face of the mountain to Gira, a vilUge of 
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10 larga houses ^easantly situated, and sheltered from the 
northern blasts* ^is district of Banaul ig about seven miles in 
length ; the NW, end is closed by a high rocky mountain, where 
the stream arises, which waters the bottom of the glen. Several 
villages are seen placed in advantageous situations on the sides 
of the mountains, the soil of which is fertile ; wood, water, and 
grain are abundant. 

As I learned that much snow yet remained on my route for- 
ward, I halted here some days, to give it time to melt, and to 
refresh my people who were harassed by the journey from CalsI, 
for it had rained every day, and they had been sparingly and ill 
fed, and also to take the rates of my chronometers. 1 took two 
immersions of Jupiter’s satellites : Latitude of Gira, 30® 52' 08". 

Gira to Thanno ; total distance eight miles. Down the north 
side of the glen, and pass the villages of Bisat and Devah to 
Dakiat, a large village, 4 m. 6 f. Proceed parallel to the 
Jumna, but above it, 1 m. 6 f. and descend to the Badal river, 
which comes from a glen similar to that of Banal, but is longer, 
and contains more and larger villages. 

The river joins the Jumna here ; it comes from the Cedara 
Canta, a large mountain covered with snow, and its course is 
from N. 15® west; breadth about 40 feet; depth and 2 feet. 
Proceed 1^ mile further to Thanno, a small village, 400 feet 
above the right bank of the Jumna. 

The road to day chiefly on a gradual descent ; path good and 
pleasant. The Jumnotri snowy peaks seen up the river, have a 
noble appearance ; the eastern peak bears 56® 17' N£. ; its alti- 
tude 8® 16'. Thanno appears to be 4083 feet above the level of 
Seharanpur. Latitude observed 30® 49' 12". 

Thanno to Catnaur; total distance 4 m. 2 f. Steep descent 
to the Jumna, and cross it on a sangha, which consists of three 
small spars and some twigs bound together, and laid across in 
the manner of a hurdle. The sangha is in two portions, being 
laid from rock to rock ; one is nine paces in length, and the 
other seven, the breadth of the river being about 40 feet ; but 
it is deep, being confined between the rocks, through which it 
falls like a cataract. The water nearly touches the bridge, 
which is a bad one. Some of my goats fell through it, and 
were drowned. Above this place, the bed of the Jumna is much 
inclined ; the stream bounds from rock to rock, and for the 
most partis a series of small cataracts. 

A mile beyond the sangha, cross the S’ilba, a small river from 
the glen of that name, and proceed to Catnaur, a small village 
500 feet above the left bank of the Jumna. Up the S’ilba glen 
is a convenient pass over the ridge, which separates the Gauges 
and Jumna, 

The path to day chiefly a*scent and descent, and very rough 
aisd steep in most places ; and hence forward the feature of th6 
Mountains bear a harsher appearance, there being gesmifly 
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mural prec^ices rising from the bed of the Jumna to the height 
of 1600 to 5000 feet, .either on one side or the other. The 8um«- 
mit& of the mountains all round are deep in snow. A stream 
from a peak called Dallia Cursu joins the Jumna here from the^ 
SE. Latitude observed 30^ 5V 35''. 

As no grain was to be had here, I was obliged to march in 
'Jpie afternoon to a very large village called Pali, situated up a 
wild glen ; this was a goocfdeal out of my route. The infaabi«» 
tants of Pali and the neighbouring villages have been noted for 
a rebellious spirit against both the Gur’hwal and Qorc^ha 
governments. They had cut oft* several parties of the Raja’s 
troops, and surprised and destroyed a complete company of 
Gorc’has several years ago, for which they were punished by a 
force sent against them under the brave chief B’hacti T’hapa. 
On my arrival, they refused to sell me any supplies, and I 
expected to have had trouble. However, towards evening, we 
came to a better understanding, and I got abundance of grain. 
The village consists of about 50 large houses ; the inhabitants 
are stout and hard featured, and the women generally have 
light complexions, and agreeable countenances. In the morn- 
ing I went down the glen mile, and then along the right bank 
of the Jumna, but high above it, by a difficult and very unplea- 
sant pathway overhanging it. In one place I was obliged to go 
with great caution, and bare footed, for a false step would be 
fatal. The precipices on the opposite side of the river are quite 
perpendicular, and on this exceedingly steep. After passing the 
worst part, desccmd to Oj’ha Ghur, a luimlet of three huts only, 
in a dismal situation, at the feet of steep and lofty cliffs, the 
rocks hurled from which by the earthquake of 1803, buried a 
small fort and village which once stood here. Dreadful memen- 
tos are seen in these mountains of the (ffects of that catastrophe, 
lender Oj’ha Ghur, a stream falls into the .lumna, and several 
cataracts are seen falling among the surrounding precipices. 
There are some hoi springs at the bed of the Jumna which is 
400 feet below the hamlet. Latitude observed 30° 54' 47". 

Oj’ha Gur to Rana ; total distance 4 m. 5 f. In paces 9i’815. 
2656 paces along the mountain’s side, and descent to the 
^ Jumna. Cross it on a sangha of two small spars ; its length 20 
feet ; breadth about 2^ 1‘eet, The river rushes with great vio- 
lence under the sangha, and nearly touches it. The general 
breadth of the stream i>s greater, but it is nere confined between 
two rocks. 

1200 paces by the margin of the river ; the rest, for the most 
part, ascent, and in some places very steep and rugged. 

Rana is a small village of 15 houses, about 800 feet above the 
left bank of the river on the slope of the mountain ; the general 
low^er line of snow oii it does not aippear to l>e more than 1000 
feet above the village^ The opposite bank of the river is com* 
posed of yellow granite precipices rising murally from the stieam 
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to iho hei^bt of about ^600 feet or more. The courses of the 
rock are disposed almost horizontally as bigji as 1000 feet above 
the river ; but, towards the summits, they appear to incUne in 
an angle of about 36®, the apex being to the SW, Heavy 
storms of hail and thunder. 

Rana to Bannasa ; distance 7839 paces. Ascents and 
descents to the small village of Bari 2356 paces; 684 pace^ 
further descent to the Burha Ganga river, which has a opurse of 
about eight miles from the snows to the right; it is in two 
streams, each eight paces wide, and 18 inches deep, and joins 
the Jumna; 1480 paces of exceedingly steep ascent; the 
remainder, ascents and descents, and difficult road. Cross the 
Jumna on a sangha, and also the Bannasa river, which is about 
two-thirds of its size, and joins it here. Ascent to Bannasa, a 
small village, at the foot of a rocky mountain, a fall from which 
last year destroyed half the village. Angle of altitude of the 
mountain, 40® 65'. Among the cliffs and on the summit, I 
observed with a telescope many of a species of animal peculiar 
to these elevated regions ; it is called Pheir, and as a moun- 
taineer in my service succeeded, after many toilsome chases, in 
shooting one of them, I can give a description of its dimensions. 

Feet. In. 

Length from the tip of the nose to the end of the tail, 

the length of the face 11 inches, and of the tail. 


3 inches only 5 0 

Height from shoulder to toe 3 2^ 

Gir^ at the chest 2 11^ 

Girth at the loins 2 4 


Length of the hair at the shoulders, eight inches, but on the 
other parts of the body it is short. I preserved the skin and the 
bones of the head and horns, and presented them to the Most 
Noble the Governor-General, who, I believe, sent them to Sir 
Joseph Banks. ^ 

The face of the animal, which was a male, resembles that of 
the Nil Gao. The horns are large, the lower part of them 
stands nearly erect from the forehead, but the upper half bends 
backward. The hoofs, cloven. The colour, that of a camel or 
lion, and the long hair about the shoulders and neck somewhat 
resembljes a lion’s mane. The flesh appeared coarse, and an 
unpleasant musky smell exhaled from it. The Hindustanis would, 
not touch it, but the Gorc’ha Sipahls, and mountaineer Coolies 
ate it with avidity. It is remarkable that those people will not 
eat mutton. The Pheir is a gregarious animal, and appears to 
subsist on the short herbage at the edge of the snqw. The 
chase of it in its haunts on the cliffs and precipices is most diffi- 
cult and dangerous ; but in the depth of winter when th# snow 
drives them down to the villages, the people hunt and kilt them 
more easily. 
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In this neighbourhood springs of lUt water are 
tous^ they are sben bubbling up among the rocks in varioi^# 
pll^es near the riv^ers. The neat of the water is too ^eat.to 
Bear the hand in it for many moments ; but haying broken my 
long scaled thermometer, I could not ascertain its precise tem- 
perature. The water has little if any taste. About half a mile 
above its junction with the Jumna, the Bannasa river fells from 
ja precipice of yellow and rose-coloured granite, of 80 if 90 feet 
high, in a noble cascade. The breadth of the stream is about 
16 feet, and it falls, with much noise, into a deep basin, which it 
has worn in the rock. 

The stream is caused by the melting of the snows on the 
heights above. 

From the village, two of the Jumnotri peaks appear towering 
above the clouds with sublime eft’ect. Angle of altitude (taken 
by reflection in mercury) of the east peak, 15° 34' 45", of the 
west, 17° 10' 10". 

Jianndsa, — Longitude of Bannasa, 5° 13' 47‘9". 

The beginning of twilight made the observation not so good 
as it would have otherwise been. Lat, observed, 30° 55' 50". 

This is not a good latitude. The weather was cloudy and 
stormy, with showers of sleet. 

Bannasa to Cursali ; thermometer at sunrise, 33°. 

Descend to the Jumna, and cross it on a plank 12^^ feet long^ 
and again on a plank of 10 feet ; depth of the water 2-^ feet ; 
beds of frozen snow extend to the margin of the stream. A 
most laborious and steep ascent of 675 paces, whence gradually 
descend, and cross the Jumna on a small saiigha, where it 
receives the Imri rivulet from the snow, whence it originates, 
about 1 .1 mile to the end. It is less than the Jumna, wdiich is 
now reduced to the rank of a rivulet. Strong ascent to the vil- 
lage of LJursali. Total distance 4978 paces. 

Stormy weather and very cold ; driving sboAvers of sleet and 
rain ; path bad and slippery. 

The village of Cursali contains about 25 substantial houses, 
and is situated at the immediate feet of the Jumnotri snowy 

E eaks ; but they are not visible, as the near and steep part of the 
asc obstructs the view. The situation is very peculiar, and 
one would hardly supj)Ose that people should choose to live in 
si90h a remote and cold place. It is the latter end of April^ and 
yei daily slight showers of snow fall, and the remains of drifts^ 
y^ lie in shaded places in the village. By the sides of the Imri 
arid Jumna, there arc several spots of flat ground on which the 
inhabitants cultivate grain enough for their subsistence. To the 
west, north, and east, this little secluded place is bounded by 
the lofty clife of the Himalaya ; and to the south it is sheltered 
by a mountain, the north face of which is not so steep, and it ia 
tlothed %ith trees. All those are at present deep in snow^ 
whicli; ^diehes down to the level of the two streams f yet 1 fmpgid 
Mem Series, vol.iv, i 
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the place by no means An uncomfortable abode, for the heights 
near it shelter it from the violence of the winds. The sun is 
pleasantly warm in the middle of the day^^and the progress of 
vegetation is rapid in proportion to the length of the winter. 
The rocky and snowy defile called Jumnotri, where the Jumna 
originates, is seen in the direction of N. 42° east. Distant three 
miles. Latitude of Cursali, 30° 67^ 19". 

During three days I attempted to get some sets of lunar 
distances, and also transits of the moon over the meridian, but 
was constantly prevented by clouds from doing any thing satis- 
factorily. 

Cursali to Jumnotri, Flat along the village fields : here 
climb a steep rocky corner above the river’s bed. Jumnotri 
nearly 41° 30'. Chia mountain, over which there is a pass to 
Suc’hi on the Ganges, practicable in the rains (at present, it is 
blocked up by deep snow). 

Steep descent through snow 1 to 5 feet deep ; then flat. 

Fields. Slight acclivity ; snow patches. Abundance of 
pheasants here, chiefly of the kind called Monal, 

.Rough and rocky : descend to the Jumna, which in several 
places flows under beds of snow 26 or 30 feet thick. An over- 
nanging precipice to the right. A torrent called the Bandiali, 
half the size of the Jumna, joins it from a cleft in the rock, and 
is the first tribute it receives. The path to this station entirely 
through snow ; cross the river twice, once on the stones, and 
once on a snow arch. 

At Bhairo Ghati. The crest of one of the steepest ascents 
(for its length) I ever saw ; it is entirely up the snow, in which 
we cut steps with p’haoras (spades) to facilitate our passage. 
There is here a place dedicated to Bhairo Lai, who is esteemed 
to be the Janitor of Jumnotri and Gangotri. It is nothing more 
than a low building* (if it may be so called) of three feet high, 
containing some small iron tridents. I hung a new English 
silver coin by a copper ring on one of them. 

Exceedingly steep descent to the Jumna by steps cut in the 
snow. A cascade of the stream cuts through the snow, and 
falls from a rock of the height of about 60 feet. 

Stiff ascent up the snow bed, which conceals the river. 
Except here, where the stream is visible for a few yards through 
a hole in the snow^ the snow bed is about 100 yards wide, and 
bounded by high precipices, from which masses of rock of 40 
feet in length have recently fallen. 

River as before under the snow : here it appears through a 
deep hole falling in a cascade from the rock below the snow. 
Rocks on both sides, those to the right cased with ice. 

At Jumnotri, the snow which covers and conceals the stream 
is about 00 yards wide, and is bounded to the right and left by 
mural precipices of granite ; it is 40 feet 5^ inches thick, and has 
fallen from the precipices above. In front, at the distance of 
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about 500 yards^ part of the base of the great Jumnotri moun- 
tain rises abruptly cased in snow and ice^ and shutting up and 
totally terminating the head of this defile, in which the Jumna 
originates* I was able to measure the thickness of the bed of 
snow over the stream very exactly by means of a plumb line let 
down through one of the holes in it, which are caused by the 
. steam of a great number of boiling springs which are at the bor- 
der of the Jumna. The snow is very solid and hard frozen ; but 
we found means to descend through it to the Jumna by an 
exceedingly steep and narrow dark hole made by the steam^ and 
witnessed a very extraordinary scene, for which 1 was indebted 
to the earliness of the season, and unusual quantity of snow 
which has fallen this year. When I got footing at the stream 
(here only a large pace wide), it was some time before I could 
discern any thing, on account of the darkness of the place, made 
more so by the thick steam ; but having some white lights with 
me, I fired them, and by their glare was able to see and adyiire 
the curious domes of snow overhead ; these are caused by the 
hot steam melting the snow over it. Some of these excavations 
are very spacious, resembling vaulted roofs of marble ; and the 
snow as it melts falls in showers, like heavy rain, to the stream, 
which appears to owe its origin in a great measure to these sup- 
plies, Having only a short scaled thermometer with me, I could 
not ascertain the precise heat of the spring, but it was too hot to 
bear the finger in for more than tw’^o seconds, and must be near 
the boiling point. Rice boiled in it but imperfectly. The range 
of springs is very extensive, but 1 could not visit them all, as the 
rest are in dark recesses and snow caverns. The water of them 
rises up with great ebullition through crevices of the granite 
rock, and deposits a ferruginous sediment, of which J collected 
some : it is tasteless, and 1 did not perceive any peculiar smell. 

From near this place, the line of the course of the Jumna is 
perceptible downward to near Lak'ha Mandal, and is 55® 40' 
oW. It will be seen by the notes that from the place called 
Bhaira Ghati, the bed of the river is overlaid with snow to the 
depth of from 15 to 40 feet, except at one or two places, where 
it shows itself through deep holes in tlie snow. 

The snow bed is bounded to the right and left by mural preci- 

f fices of light coloured granite : on some ledges there is a sprink- 
ing of soil where the b’hojpatra bushes grow. The end*of this 
deli or defile is closed, as before observed, by part of the base of 
the great snowy mountain of Jumnotri, and which is visible 
from the plains. The altitude of the part of the mountain visible 
is 29® 48^ ; but higher parts are concealed by the lower and 
nearer. The face of the mountain, which is visible to the 
height of about 4000 feet, is entirelji cased in snow and ice, and 
very steep. The foot of the base is distant from tlie hot springs 
about 500 yards, and immediately where the ascent becomes 
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abrupt, a small rill is seen falling from a rock which projects 
Iromthe snow; itis about three feet wide, and shallow, beingonly a 
shower of spray produced by the snow now thawing in the sun’s 
rays at noon. Above that no water whatever is seen ; if there 
^ere any, it would be visible, as the whole base of the mountain 
is exposed to view, directly in front ; consequently the above rill 
4s the most remote source of the Jumna. At the present season 
it was not possible to go to it, as the snow bed was further on 
impassable, being intersected by rents and chasms caused by 
the falling in of the snow, as it melts by the steam of the boiling 
springs below it. 

Here then is the head of the Jumna on the SW. side of the 
grand Himalaya ridge, differing from the Ganges, inasmuch as 
tliat river has the upper j)art of its course within the Himalaya^ 
flowing from the soutli of east to the north of west; and it is 
only from Suc’hi, where it pierces through the Himalaya, that it 
as^mes a course of about S. 20° W. 

The fall of the Jumna from Jumnotri to the Dun is very consi- 
derable. I regret I had not a good barometer to ascertain the 
height of Jumnotri. I had with me an empty country-made 
J^arometer tube with which I endeavoured to gain an approxi- 
mate idea on the subject. Having warmed and well dried the 
tube, I filled it gradually with mercury, driving out such air 
hubbies as were visible, and inverted it in a deep cup of quick- 
silver, taking care not to remove my finger from the orifice till 
the lower end of the tube w^as fairly below the surface of the 
quicksilver ; the tube was kept in an erect position by means of 
a plumb line. 

The length of the column was 20*40 inches, which, corrected 
for temperature, gives 10,483 feet for the height of Jumnotri 
above the sea, taking 30*04 inches for the level of the sea. 

The above is only a rude experiment, but 1 had not the means 
of making a better; the length of the column may be depended 
on to the 20th part of an inch, I think, but the probable impurity 
of the mercury may cause an error of 200, or, perhaps, 300 feet. 

Neai' noon, I took a short set of circuni-meridional altitudes 
of the sun for the latitude. Mean latitude of the hot springs of 
Jumnotri, 30® BH' 52- 

The latitude of the small fall or rill, which may more properly 
be called the head of the Jumna, will be 30° 59' 08". 

April 21. — Having finished my observations by two o’clock, 
I set out to return ; the beat of the sun bad then begun to melt 
the snow on the cliffs on both sides, and many rocks and lumps 
of snow were falling down : this obliged us to run with all speed 
down the snow bed to get out of the way of thesg missiles. 
Several of the people had yarrow escapes from the falling frag- 
ments, but no one was struck. 

The inbabitaots of Cursali say, that it is 17 y^ars since they 
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had so severe a winter as the last. At Jutnnotri, the inoliiiatioa 
of the granite rc^ck is from 43^ to 45° from the horizon ; the 
apex being to the SW. or towards the plains. 

As the season was not sufficiently advanced to allow of my 
passing to the Ganges by the Chlii or Cilsaum mountains^ both 
of w'hich are at present impassable from the depth of snoNv on 
them, I returned to Catnaur, and going up the Shialba glen, 
crossed tlie ridge, which divides the two rivers at the Jackeni 
Ghat, and descended by Bauna to tiarahat, from whence I pro- 
ceeded up the Ganges to Rcital, and continued my route beyond 
GangotrT, as before mentioned. 

T shortly hope to be able to present to the Society the result 
of my trigonometrical operations to determine the heights and 
positions of all the peaks of the Himalaya visible from Seharan- 
pur, and also an account of the sources of the Tonse and 
-fahnavi rivers, and of the upper part of the course of the Setlej. 


Article III. 

On a New Lead Ore, By H. I. Brooke, Esq. FRS. & FLS. 
(To the Editor of the Anna/s of Philosophy,) 


SIR, 1823. 

Tin: third volume of the Edinburgh Philosophical Journal 
contains a notice from me of three varieties of lead ore which 
had not been before accurately described, I have now to add 
a fourth, of which only a very slight account has been given by 
Mr, Sovverby in the third volume of his Brit. Min. p. o, under 
the name of blue carbonate of copper. 

It is only within a few days that i have had an opportunity of 
examining this substance. 

The sj)ecimens I have seen, as well as that fij^ured by Mr. 
Sowerby, were found at Wanloch Head or Lead Hills. 

The facility with which this species may be cleaved, the bril- 
liancy of the cleavage planes, and the angle at which those 
planes incline to each other were indications that the substance 
was not carbonate of copper ; and it appears on examination to 
be a compound of sulphate of lead and hydrate of copper, and 
may be denominated cupreous sulphate of lead, 

'the colour resembles the brightest specimens of blue carbon- 
ate of copper. 

Specific gravity about 5*3, but as the specimens I possess are 
not perfectly free from included* particles of carbonate of lead 
and of cupreous sulphato-carbonate of lead, it is probable tliat 
th^ specific gravity of more perfect specimens may differ in a 
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saiall de^ee from that which I have given. A fragment of 1*4 
grain, which is more transparent than the general mass of the 
substance^ has indicated a specitic gravity of 3-43. 

It scratches sulphate, but is scratched by carbonate of lead. 
For the purpose of enabling me to describe the crystalline 
form more accurately than I could have done from my own spe- 
cimens, Mr. Sowerby has favoured me with a couple of small 
crystals whose form is rudely represented 
by the annexed hastily drawn figure. 

The cleavages are parallel to the planes 
M and T. That parallel to M may be 
effected almost by pressure between the 
fingers. I have not observed any trans- 
verse cleavage, but as the plane P is at 
right angles to M and T, and as the plane 
M does not meet the planes b' and T at 
the same angle, the primary form may be 
regarded as a right prism whose base is 
an oblique angled parallelogram. 

The measurements are as follows, the letters //, and M', 

being placed above the edges of the planes to which they relate: 


M on T 

102° 

45' 

b' 

104 

50 

c 

120 

30 

p 

90 

0 

T on 


30 

M' on 6 

104 

50 

T' 

102 

45 

P on or 

90 

0 


If we suppose the plane h to result from a decrement by one 
row on the acute lateral edge of the prism, the terminal edge of 
the plane M would be to that of plane T nearly as 1 1 to 23, and 
if the planes c and r' are produced by a *lecremeiit by one row 
on the terminal edges, the height of the prism will be to tha- 
greater terminal edge as 13 to 23 nearly. 

The specimen I possess is so small, and so fittle of it is per- 
fectly pure, that I have not been able to submit more than a few 
grains to analysis. The result of this has given the following 
proportiojis of the constituent parts of the mineral : 


Sulphate of lead 75*4 

Oxide of copper 18*0 

Loss by heating 4*7 


98*1 

As there was not any effervescence perceptible during the 
volution of the mineral in sulphuric acid, the loss by heating 
must have been occasioned by the loss of water only ; and if vre 
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assume as the equivalent for sulphate of lead, 190 = 1 oxide of 
lead + 1 sulphuriciacid, and for thatof hydrate of copper, 122*^ 
= 1 peroxide of copper + 2 water, the substance would 
approach very nearly to a definite compound of 

2 atoms sulphate of lead equivalent to . . 75*5 
1 atom hydrate of copper 24*4 

II. I. Buooke. 


Article IV. 

Account of Dr, Hare's improved Dejlagrator^ and of the Fusion oj 
Charcoal and other Fhenoinena produced by it, 

A I) INSCRIPTION of the instruments invented by Dr. Hare, of 
Philadelphia, and named, the one a Calorimetor, and the other a 
Dedagrator, has been given at p. 176, vul, xiv, and p. 529, vol. i. 
New Scries, of this journal. A correspondence between Dr. 
Hare and Dr. Silliman will appear in the American Journal of 
Science, containing the description of a new Deflagrator, and of 
various interesting phenomena presented by those instruments, 
of which the following is an account drawn up from the letters 
forwarded to the Editor by Dr. Hare. 

From various considerations Dr. Hare was induced to construct 
an instrument consisting of zinc plates surrounded by copper 
cases. The zinc plates were seven inches by three, and the 
copper cases were of such a size as to receive them much in the 
manner of Wollaston’s construction. There was, however,” says 
Dr. II. thisapparently slight but really important diff erence, that 
the cases employed by me were open at top and bottom instead 
of opposing the edges of the zinc laterally, as in Wollaston’s. One 
hundred galvanic pairs thus made were suspended to two beams, 
each holding 50. Between each case, a piece of pasteboard 
soaked in shell lac varnish was interposed, so that the W’hole 
constituted a compact mass, into which a fluid could not enter, 
unless through the interstices purposely ^Dreserved between thfe 
copper and the zinc.” This apparatus was equally powerful 
with the original deflagrator, yet its oxidizable surface was not 
of more than half the extent, and it was comprised in one-eighth 
part the space. 

In this construction of apparatus, where two or more beams of 
plates were used, they were fixed Side by side in a frame, and 
connected one with another as in the common voltaic instfu- 
ment. Then troughs without partitions, one for each beam,' 
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iwere placed on a platform beneath them, and being filled with 
water or acid, were raised by levers and af treadle under the 
platform until the plates were immersed. By a series of 250 
pair, barytes was deflagrated, and the platina which supported it 
destroyed like pasteboard before an incandescent iron. Platina 
wire, o-16ths of an inch in thickness, was made to flow like 
water. Iron, of like dimensions, burned explosively. Mercury' 
was deflagrated by connecting two vessels containing the metal 
with the poles of the instrument, and then letting a stream run 
from one into the other through a small orifice. 

Probably the most useful mode of applying such instruments 
to analysis would be to expose substance s in carbon tO the dis- 
charge in vacuo. I observed that after iron and charcoal were 
ignited between the poles dtning a few seconds under an 
exhausted receiver, on admitting llip air, a flash took place, and 
a yellowish red fume appeared whicli colu^ell^^ed on tli(‘ glass. 
It would seem the iron was volatilized, and *ha' ^he 'ulm'^sion of 
air oxidized the vapour.” 

An instrument of this kind produces torture when applied for 
a short time to the back of the hand, and is most sensibh ver 
any of the most turgid veins, where the skin is tender : t!u is 
very little diflerence in the sensation with a charge of water or 
of acid, but the positive pole is most capable of producing pain. 
The shock is not greater in any sensible degree at the moment 
of immersion than afterwards. The instrument has tlm power of 
affecting a very delicate electrometer. A magnetic needle was 
very powerfully disturbed by the defla^rator under all its forms. 

In a letter from D'*. Siliiman to Dr. Hare is then Jtscribed the 
rncompatibility which he had discovered of the voltaic batteries, 
and the instruments of Dr. Hare when used in com. exion. The 
instrument used was the deflagrator ' ^'8( coils, a. id when placed 
in one common recipient or each coil in a separate j..r, the 
effects were the same. The deflagrator being connected by its 
proper poles vvith a galvanic battery of 300 pair four inch plates 
interposed between the two rows of the deflagrator of 40 coils 
each, lost all its pow er, and the effect produced w^as very much 
inferior to that of the battery alone ; for in fact the spark was 
hardly perceptible. The chemical powers of the battery were 
also destroyed ; the 300 pairs usually decomposed w’ater, salts, 
ice. with decisive energy, but now hardly produced a bubble of 
gas, or affected dilute infusion of red cabbage. The power of 
giving a shock was also destroyed. When the coils were raised 
out of the fluid and suspended^ in the air, they acted merely as 
conductors of the power of the common battery only a little 
diminishing it. These experiments were made with different 
combinations from 620 pairs /Jown to 20, and uniformly produced 
an almost entire suspension of the power of both instruments. 

In one experiment, 25 pairs of zinc and copper plates, six 
inches square, connected by slips of copper, and suspended 
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from a beam, were immersed in a trough without partitions con- 
taining an acid liguor and the deflagrator then connected, its 
power was completely destroyed ; a similar result was obtained 
when 50 pairs of Wollaston^s plates were used : the object in 
these. experiments was to ascertain whether a battery in which 
the arrangement of metals was similar to that in the deflagrator 
* '^/ould produce the same result as the common battery, which 
^vas the case. In most of the experiments, the connexion of the 
jHjles was occasionally reversed. This circumstance, however, 
no difference in the results ; a feeble spark w^as obtained 
\s before “ Every thing tended to countenance the opinion 
rhal th in(. . of the common galvanic ha tier if operated 

sinij [if as an impedl’^fcnl — l/tat it was complelelif inert in relation 
U'i' cllagrntiu, and the dejiagrator in relation to it — that the 
iv i'f ifcidivr n oiild pass through the others and consequently 
CO 'h V' I ' he v'garded, with respect to the othcr^ simply as 

iu'!i in' ‘Ui niiJtcr const it nt inn a conductor more or less 
impc\d\. 't Hiis was proved by diminishing the number of 
Ov)se<l ; wht n there were 20, the pow^eroflhc deflagrator 
sst ' e<ily, i)ut diminished. As the number was made smaller, 
he ’ ‘ver increased, and when one pair only remained, there 
*i<. lerceptiblc impediment to the power of the deflagrator. 
li\ anoiiior letter, Dr. Silliman relates the phenomena of the 
lusioii ofcliarco*d; having been excited to a close observation of 
what *ook place when charcoal W'as subjected to the power of 
these instruments, by some observations of Dr. Hare.* The 
j'liecas (d* charcoal were prepared by igniting mahogany, buried 
hci.' ith wliite ;i.l'’eous sand in a crucible ; they w^ ere about half 
iorh in di’^TP^'ier, and from inch to o inches in leitglh ; 
nij} 'vt re tap ped t ^ a point, and the cylindrical ends placed in 
socints coiniecUd >.ith the flexible leaden tubes which form 
the polar termination of the series, 

'' Tin, metallic coiis of the deflagrator being immersed, on 
bringing the charcoal points into contact, jUnd then withdrawing 
them a little, the most intense ignition took plaf e ; and I W’as 
surprised to observe that the charcoal point of the fiositive pole 
instantly shot out in the direction of the longer axis, and thus 
grew' rapidly in length; it usually increased from the tenth .to 
the eighth of an inch, and in some instances attained nearly one- 
fourth of an inch in length before it broke off' and fell. ^ Yester- 
day and to-day, I have carefully repealed these experiments, 
and in no instance has this shoot from the positive pole failed 
to appear. It continues to increase rapidly, as long as the con- 
tiguous points of charcoal are held with such care that they do 
not strike against each other. When they impinge with a slight 
shock, then the projecting shoot or knob breaks off and fmls, 
and is instantly succeeded by another. The form of the project- 
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ing shoot is sometimes cylindrioah but more generally it is that 
of a knob connected with the main piece of charcoal by a slen- 
der neck, much resembling some stalagmites. It is always a 
clear addition to the length of the charcoal, which does not suffer 
any waste except on the parts laterally contiguous to the pro- 
j^ecting point. 

The charcoal of the negative pole in the mean time under- 
goes a change precisely the reverse. Its point instantly disap- 
pears, and a crater-shaped cavity appears in its place ; it suffers 
a rapid diminution in the direction ofits length, and immediately 
under the projecting and increasing point of the positive pole ; 
but it is not diminished, or very little, on the parts laterally con- 
tiguous. If the point of the positive pole be moved over various 
parts of the contiguous negative charcoal, it produces a crater- 
shaped cavity over every place where it rests, for an instant. In 
every repetition of the experiment (and the repetitions have 
been numerous), this result has invariably occurred. It appears 
as if the matter at the point of the negative pole was actu Jly 
ransferred to the positive^ and that the avcumuUuiou there is pro* 
duced by a current fiotving from the negative to the positive^ or at 
least by an attraction exerted in that direction , and not in the 
other » It does not appear easy to reconcile this fact with any 
electrical or igneous theory. 

In order to ascertain whether the projection of the charcoal at 
the positive pole was caused by an actual transfer of carbon from 
the negative, a piece of metal was substituted for the charcoal 
at the negative pole, and when the two were brought into con- 
tact, the charcoal point of the positive pole remained unaltered 
in farm, although a little shortened by the combustion. The 
experiments with the two charcoal points were varied by trans- 
ferring, that at the positive end (and on which a projection was 
already formed) to the opposite pole, and that at the negative, 
and in which a corresponding cavity appeared to the positive. 

^^The result was that the cavity now placed at the positive pole 
disappeared, and was immediately seen at the negative ; w'hile 
the projection now placed at the negative pole was transferred to 
the positive. These experiments were several times repeated, 
and uniformly with the same result. They seem to leave no 
doubt that there is a current from I he negative to the positive pole, 
and that carbon is actually transferred by it in that direction ; * 
if transferred, it must probably be in the state of vapour, since it 
passes through the ignited arch of flame, which is formed when 
the points are withdrawn a little distance ; w^hen it arrives at the 
positive pole, it there concretes in a fluid, or at least in a soft or 
^ pasty’ state. 

* Thw who would contend for a ewTent in the opposite direction would prolmlily 
say, that the projecting point of the positive pole is formed from the carbon contiguous on 
the sides, and that the stream of heat burns the cavity in the opposite pole ; in either 
way a cuirrtntiBpramd* 
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But the most interesting thing remains yet to be stated* On 
examining with a magnitier the projecting point of the positive 
pole^ it exhibited debisive indications of having undergone a real 
fusion. 

** The projecting point or knob was completely different from 
the charcoal beneath. Its form was that of a collection of small 
spheres aggregated, exhibiting perfectly what is called in the 
clescriptive language of mineralogy botryoidal or mamillary con* 
cretions. Its surface was smooth and glossy, as if covered with 
a varnish ; the lustre was metallic, the colour inclining to grey^ 
exhibiting sometimes iridescent hues, and it had entirely lo^^^ 
the fibrous structure. In short, in colour, lustre, and form, the 
fused charcoal bore the most striking resemblance to many of 
the beautiful stalactitical and botryoidal specimens of the brown 
hematite. The pores of the charcoal had all disappeared, and 
t^eanatter lieid become sensibly harder and heavier. 

** I repeated the experiments until 1 collected a considerable 
quantity of these fosed masses ; when they were placed conti- 
guously upon some dark surface, with some pieces of charcoal 
near then), they appeared when seen through a magnifier so 
entirely difierent from the charcoal, theit they would never have 
been suspected to have had any connexion with it, had it not 
been that occasionally some fibres of the charcoal adhered to 
the melted masses. The melted and unmelted charcoal differ 
nearly as much iii their appearance as pumice stone and obsi- 
dian, and quite as much as common stones do, from volcanic 
scoriic, excepting only in the article of colour. It is to be 
understood that the examination is, in every instance, made by 
means of a good magnifier, and under tlie direct light of the 
sun’s rays, as the ditfcrcnces are scarcely perceptible to the 
naked eye, especially in an obscure light. The portions of 
melted charcoal are so decidedly heavier than the unmelted, 
that when fiagments of the t\vo of a similar size are placed con- 
tiguously, the latter may be readily blown away by the breath, 
while the former will remain behind ; and when the vessel con- 
taining the pieces is inclined, the melted pieces wuil roll with 
momentum from one side to the other in a manner very similar 
to metallic substances, wliile the fragments of charcoal will 
either not move, or move very tardily. 

It should be observed that during the ignition of the char- 
coal points, Uiere is a peculiar odour somewhat resembling elec- 
tricity, and a white fume rises perpendicularly, forming a well 
defined line above the charcoal. There was also a distinct snap 
or crackling when the two points were first brought together* 

Wishing to ascertain whether the alkali present in tlie char- 
coal had any effect in promoting the fusion, some, pieces of 
prepared charcoal were thoroughly* boiled in water, and wore 
^en again exposed to a strong neat in a furnace beneath sand 
in a crucible. These pieces when connected in the circuit 
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exhibited the same appearances as the others, and proved 
equally fusible. ^ 

Without destroying cabinet specimens, I could procure no 
diamond slivers, and have not, therefore, attempted the fusion of 
the diamond, which must be left to another opportunity. Our 
circle of fusible bodies so much enlarged by the use of your 
instruments is now so nearly complete that it would be very 
desirable to fill the only remaining niche, namely, that occupied 
by plumbago, anthracite, and the diamond. 

I do not suppose that those who repeat these experiments 
will succeed with the common galvanic apparatus. I deem it 
indispensable that they be perfomed with tlie dpflagratoy^, and 
with one equal in powr^r to mine.’’ 

Dr. Hare’s views of the phenomena of voltaic electricity have 
at different times been stated in the ANtui/s. The following 
extracts from tiiese letters are added as still further developing 
them, and with them we shall close this article : 

The prevalent notion that the intense light and heat pro- 
duced by galvanic action are results secondary to electricity, the 
presence of which is at times only indirectly discoverable, the 
more surprises me, since it does not in the smallest degree eluci- 
date tiie primary operation, by which this principle is alleged to 
be evolved. According to some philosophers, the contact of 
the metals alone, according to others this contact accompanied 
by their solution, evolves electricity in quantity sufficient to 
extricate heat and light from a wire made the medium of trans- 
mission. They do not, however, explain why the electricity 
does not, according to all its known habitudes, rapidly escape 
through the water as fast as generated, instead of proceeding 
from one plate to another, in order to pass oft‘ through a second 
portion pf the same fluid. Would it not be more philosophical 
to suppose that the heat and light result direct h/ from tlie causes 
supposed to produce them hidirecihfy especially as w e actually 
see them in a high degree of intensity, while the characteristic 
agency of the principle by which they are supposed to be pro- 
duced, is but feebly perceived, oi’ imperfectly demonstrated ? In 
the case of a single galvanic pair, electricity has never been 
alleged discoverable, unless by the questionable assistance of 
condensers. 

Besides, without supposing caloric and light to circulate 
from the apparatus through the conjunctive wire, those who 
consider them as material, will find it impossible to account for 
the durability of the ignition. If it be supposed that these prin- 
ciples are extricated from the metal only by electricity passing 
through it, their repeated or incessant expenditure ought sooner 
or later to exhaust the metal, and render it incapable of further 
ignition.” ' 

Speaking of Dr. Silliman’s account df the incompatibility of 
the voltaic battery with the deflagrator. Dr. Hare says : 
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It cannot be doubted, notwithstanding your experimeiirti^^ 
that there is a principle of action common to the various appa* 
ratus which you emj|)loycd, and all other galvanic combinatioiis. 
The effect of this principle of action, however, varies widely 
according to the number of the series, the size of the members 
severally, and the energy of the agents interposed. Towards 
the difierent extremes of these varieties are l)e Luc’s column 
lipparently producing pure electricity, and one large galvanic 
pair, or calorimotor of two surfaces, producing, in appearance, 
only pure caloric. At different points between these are the 
series of Davy and Children ; the one gigantic in number, the 
other in size. In the deflagrator we have another variety, which, 
with respect to size and number, is susceptible of endless 
variation. 

“ It must be evident that no galvanic instrument where a fluid 
is employed could aid, or be aided by, the columns of De Luc or 
Zamboni. Nor could the influence of either be transmitted by 
the other. A calorimotor could not aid Davy’s great series ; 
nor could the latter act through a calorimotor.* Taking it for 
granted that there can be no oversight in your experiments, this 
incompatibility of exciting power must exist to a great degree 
under circumstances where it could hardly have been antici- 
pated. 

Were the fluid evolved by galvanic action purely electric, 
the effect of batteries of diflerent sizes, when united in ono 
circuit, ought not to be less than would be produced if the 
whole of the pairs were of the smaller size. But if on the con- 
trary we suppose the voltaic fluid compounded of caloric, light, 
and electricity » so obviously collateral products of galvanic 
action, the ordinary voltaic series employed in your experi- 
ments may owe its "efficacy more to electricity, and the defla- 
grator more to caloric. l*'he peculiar potency of both may be 
arrested when they are joined, by the incompetency of either 
series to convey any other compound than that which it gene- 
rates. The supply of caloric from the ordinary series may be 
too small, that of electricity too large, and rvVe versa. It 
might be expected tliat each would supply the deficiency of the 
other ; but it is w ell known that many principles will combine 
only when they are nascent. The power of my large deflagrator 
in producing decomposition is certainly very disproportional to 
its power of evolving heat and light, \yhen wires proceeding 
from the poles were placed very near each other under water, it 
was rapidly decomposed ; but when severally introduced mto 
the open ends of an inverted syphon, filled with that fluid, little 
action took place. Potash is deflagrated, and the rosy hue of 
the flame indicates a decomposition ; still, however, the volatili- 
zation of the whole mass, and the intense ignition of the metallic 
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support, prove that the calorific influence is greatly and pecu- 
liarly predominant/’ 

Wim regard to light, Dr. H. observes, I fear that in my essays 
on galvanic theory, the possible activity oflight has been too much 
overlooked. The corpuscular changes which have been traced to 
the distinctive energies of this principle are so few that we have 
ail been in the habit, erroneously perhaps, of viewing it as an 
inert product in those changes effected by caloric, electricity; 
and chemical aXJtion, which it most strikingly characterizes. 
Yet reflecting on the prodigious intensity in which it has been 
extricated by the deflagrator, it seems wrong not to suspect it 
of being an effective constituent of the galvanic stream. Possi- 
bly its presence in varying proportions may be one reason of the 
incompatibility of the voltaic current as generated under differ- 
ent circumstances, or by various forms of apparatus. It may 
also suggest, why in addition to changes in the force or nature 
of the sensation produced by the galvanic discharges which may 
be considered as dependent on electric intensity, peculiarities 
have been observed which are not to be thus explained. The 
effect on the animal frame has been alleged to be proportional 
to the electrical intensity ^ the effect on metals to the (quantity; 
but according to the observations of Singer (which are confirmed 
by mine), the electrical intensity is as great with water as with 
acid, if not greater even than with the latter. The reverse is 
true of the shock. When the plates of the deflagrator are 
moistened and withdrawn from the acid, the shock is far less 
powerful ; yet the electrical excitement appears stronger. Light 
IS undeniably requisite to vegetable life ; perhaps it is no less 
necessary in the more complicated process of animal vitality, 
and the electric fluid may be the mean of its distribution. The 
miraculous difference observed in the properties of organic pro- 
ducts, formed of the same ponderable elements, may be due to 
imponderable agents conveyed and fixed in them by galvanism. 
Hence it may arise that the prussic acid instantaneously kills 
when applied to a tongue containing the same ponderable ele- 
ments. Wlien by the intense decomposition of matter light is 
always evolved ; when an atom of tallow gives out enough of it 
to produce sensation in the retina of millions of living beings, 
why may it not, when presented indue form, influence the taste, 
and otherwise stimulate the nervous system ? For such an office 
its subtilty would seem, to qualify it eminently. The phenomena 
of the fire-fly and the glow-worm prove that it may be secreted 
by the process of vitality. 

The discovery of alkaline qualities, as well as acid, in orga- 
nic products whose elements are otherwise found, whether 
separate or in combination, without any such qualities, and the 
opMsite habitudes of acids ynd alkalies with the voltaic poles, 
and their power of combining with, and neutralizing each other, 
iacficate that there may be something adventitious which causes 
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alkalinity and acidity, and that this something is of an impofi* 
derable character, and dependent on galvanism. 

In the numbeii of your journal for October last, 1 gave my 
reasons for believing in the existence of material imponderable 
principles producing the phenomena of heat, light, and electri- 
city. The co-existence of these principles in the medium 
around us, their simultaneous or alternate agency and appear* 
unce during many of the most important processes of nature, 
seem to me to sanction a conjecture, that as ingredients in pon- 
derable substances they may cause those surprisingly active and 
wonderfully diversified properties usually ascribed to apparently 
inadequate changes in the proportions of ponderable elements. 

111 obedience to your request, I have thus displayed the ideas 
at present awakened in my mind by these obscure and interest- 
ing phenomena. I am not willing to assume any responsibility 
for the correctness of my conjectures. Possibly they may excite 
in you further and more correct speculations.^’ 


Article V. 

On the Detection of very minute Quantities of Arsenic and 
Mercury, By James Smithson, Esq. PRS. 

(To the Editor of the Annals of Philosophy,) 

SIK, 

To be able to discover exceedingly small quantities of arsenic 
and mercury must, on many occasions, prove conducive to the 
purposes of the chemist and the mineralogist, more especially 
now that a very diminished scale of experiment, highly to the 
advantage of these sciences, is becoming daily more generally 
adopted. 

But the occasion above all others in which the power of doing 
this is important, are those of poisonings. In these it is often 
of the first moment to be able to pronounce with certainty, from 
portions of matter of extreme minuteness, on the existence and 
the r^ature of the poison. 

Of Arsenic, , * 

I have already communicated the method here proposed for 
the discovery of arsenic by employing it in the analysis of the 
compound sulphuret of lead and arsenic from Upper Valais, 
printed in the Annals of Philosophy for August, 1819, but not 
having mentioned the generality of’ its application, or the great 
accuracy of it, it seems not superTfluous, from the importance of 
Hie subject, to resume it. 

If arsenic, or any of its compounds, is fused \V!th nitrate of 
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arseniate of potash is produced, of which the solution 
affords a brick-red precipitate with nitrate of silver. 

Incases where any sensible portion of ihe^polash of the nitre 
has become set free, it must be saturated with acetous acid, 
and the saline mixture dried and redissolved in water. 

So small is the quantity of arsenic required for this mode of 
trial, that a drop of a solution of oxide of arsenic in water, which, 
at a heat of 64'6° Fahr. contains not above l-80th of oxide of? 
arsenic,’*^ put to nitrate of potash in the platina spoon and fused, 
affords a considerable quantity of arseniate of silver. Hence 
when no solid particle of oxide of arsenic can be obtained, the 
presence of it may be established by infusing in w ater the mat* 
ters which contain it. 

The degree in which this test is sensible is readily determined. 

With 6*2 grains of silver, I obtained 6*4 grains of arseniate of 
silver ; but 0*65 grain of silver Avas recovered from the liquors, 
so that the arseniate had been furnished by 4*55 grs. of silver. 

In a second trial 7*7 grains of silver, but of which only ()*8 
grains precipitated, yielded 9*5 grs. of arseniate. 

The mean is 140*17 from 100 of silver. 

If we suppose 100 of silver to form 107*5 of oxide, we shall 


have 

Oxide of silver 107*50 

Acid of arsenic 32*67 


Consequently 1 of acid of arsenic will prodtice 4*29 of arse- 
niate of silver; 1 of white oxide of arsenic, 4*97 ; and 1 of 
arsenic, 6*56. 

OjMercurj/. 

All the oxides and saline compounds of niercury laid in a drop 
of marine acid on gold with a bit of tin, quickly amalgamate the 

A particle of corrosive sublimate, or a drop of a solution of it, 
may be thus tried. The addition of marine acid is not required 
in this case. 

Quantities of mercury may be rendered evident in this w ay 
which could not be so by any other means. 

This method vrill exhibit the mercury in cinnabar. It must be 
previously boiled with sulphuric acid in the platina spoon to 
convert it into sulphate. 

Cinnabar heated in solution of potash on gold amalgamates it. 

A most minute quantity of metallic mercury may be disco- 
vered in a powder by placing it in nitric acid on gold, drying, 
and adding muriatic acid and tin. 

A trial I made to discover mercury in common salt by the 
present method was not successful, owing, perhaps, to the small- 
nes8*bf the quantity which I eijiployed. 

I am, Sir, yours, &c. James Smithson. 


Chimie de Thenard, ii. p. 1 67. 
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Article VI. 

On the Apparent Jii^hi Ascension off Ursa Minoris as a Verifi~ 
cation of the Meridian Position of a Transit Instrument. By 
James South, FliS. Sac. 

(To the Editor of the Annals of Philosophy.) 

Blackmofusireety July 24, 1822. 

WiiATKVER tends to promote accuracy in the practical part 
■of astronomical science, is a fit object of encouragement ; and 
if more than others there be observations in which accuracy 
is important, it is those of right ascension ; for accordingly 
as these arc irel! or UL determined, will the varioms observa- 
tions of which they form the basis, prove beneficial or iryu- 
rious. Fortunately the instrument employed for this purpose is 
so simple in its construction, that with a proper degree of cau- 
tion on the pau of its employer, it affords results little liable to 
error ;* still, however, no opportunity of examining not only its 
adjustments, but also its position relatively to the meridian, should 
pass unenibraced ; and for the latter purpose, frequent obser- 
vations, not of a tottering mark which may be here to-day and 
there to-morrow, but of high and low stars whose relative right 
ascensions are well settled, or of the superior and inferior 
transits of eirciunpolar stars, are absolutely indispensable ; if the 
former be recurred to, no stars are so proper as those of Dr, 
Siaskelyno’s Catalogue ; the mode, however, is a dependent 
one ; the latter, there fore, where the instruments will allow of its 
use, being not liable to this objection, is generally preferred ; 
and when it is remembered that the instrument which passes 
through the zenith aiul oisects one or other of these stars, at 
intervals of 12 lioiiis Hh the corresponding correction in right 
ascension, nntsi move in the plane of tlie meridian, it is surely to 
be regretted that the daily corrections of the princijial ones, 
within 15^ of the pole, have not been computed. Under these 
'circuin.stances the Flphemeris of the pole star, published by 
Mr. Baily in the Phil. Mag. of June, 1820, 1 liave found 
extremely useful ; and with the idea that a similar table of 
0 Ursic Minoris would be little less vicceptable to the practical 
astronomer, 1 avail myself of this opportunity of giving it publi- 
city. The star is visible in the day-time, .culminates aboVit six 
liours after the pole star, within a few seconds of cx Lyra?, 
within a few minutes of Sirius, and travels over the wires of the 
instrument nearly in half the time that the pole star does. Like 
the table of polaris, the accompanying is the produce of foreign 
industry, and the original, and, I believe, the only copy in this 
country, is in the possession of tlje Astronomical Society of 
London. J. South. 

* A« enjoying this valuable property, I by no means include those (Iransit instru>«^ 
menta which have stuck upon one end of their axes a circle, accurately to show 
|nretended> north polar distances. These specimens of xvisdom are, 1 beliese, 
in number, and it is to be hoped they will remain 

New SericsS, vou. iv. ^ k 
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Apparent place of S Ursee Alinozis for every day of the year. 
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^ Article VII. 

Account of an Assemblage of Fossil Teeth and Bones ^ of Elephant, 
Rhinoceros, Hippopotamus, Beat\ Tiger, and lly&na, and 16 
other Animals ; discovered in a Vavc at Kirkdale, Yorkshire, 
in the Year 1821 : with a Comparative View of five similar 
Caverns in various Parts of England, and others on the Contis 
vent. By the Rev. William Buckland, FRS. FLS. Vice-Pre- 
sident of the Geological Society of London, and Professor of 
Mineralogy and Geology in the University of Oxford, &c.* 

Having been induced in December last to visit Yorkshire, 
for the purpose of investigating the circumstances of the cave, 
at Kirkdale, near Kirby Moorside, about 25 miles NNE. of the 
city of York, in which a discovery was made last summer of a 
singular collection of teeth and bones, 1 beg to lay before the 
Royal Socictv'' the result of my observations on this new and 
interesting case, and to point out some important general con- 
clusions that arise h orn it. 

The tacts I have collected seem calculated to throw an 
important light on the state of our planet at a period antecedent 
to the last great convulsion that has affected its surface ; and I 
may add, in limine, that they afford one of the most complete 
and satisfactory chains of consistent circumstantial evidence 1 
have ever met with in the course of my geological investigations. 

As I shall have frequent occasion to make use of the word 
diluvium, it may be necessary to premise that I apply it to those 
extensivj and general deposits of superficial gravel, which 
appear to have been produced by the last great conyulsion that 
has afi'ected our plane! ; and that with regard to tlie indications 
afforded by geology of such a convulsion, I entirely coincide 
with the views of M, Cuvier, in considering them as bearing 
undeniable evidence of a recent and transient inuiidation.i' On 
these grounds I have felt myself fully justified in applying the 
epithet diluvial to the results of this great convulsion, aniedi-- 
luvial to the state of things immediately preceding fiudpost- 
diluvial or alluvial to that which succeeded it, and lias conti- 
nued to the present time. 

In detailing these observations, I propose, first, to submit a 
short account of the geological position and relations of the rock 

* From the Philosophical Transactions for 1 822. Part I. 

4- Analogous evidences to the same point, collected in this country from the state of 
the gravel beds and valleys in the midland parts of England, have recently been pub- 
lish^ by myself in a paper on the Lickey Hill, in the second part of the fifth volume of 
tlie Geological Transactions, and in the Appends to an inaugural lecture 1 published 
at Oxford, in 1820. Another paper of mine ofi similar evidences affiirded by the val- 
that intersect the coast of West Dorset and East Devonshire, will be published in 
the first part of tlie sixth volume of the Geological Transactions. 
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Re^: Mt* Rucktmt^s Accohit of Foiliii Ta^th and [Aug. 

iu W&uh Ae cavern alluded to is situated ; to proceed, in the 
iijext place, to a description of the cavern itsejf ; then to enter 
into taat which will form the most important part of this com- 
a particulax 0 i^nieisa.tion of the animal remins there 
very phenomena with whidfi thej^ 

tike'' ^^^;;mfeF6iice^ ^ Which l^ese 
wd co.n<^b<feW4t)i i£||a^.co^ar acpduht 

Animal deposits tn otl^/paiSt^^ df &is countiy, ji^d 

■ 

•’ IB^Mhle’is situated about 26 miles T&k, 

between Helmsky and Kirby Moorsicle, near the pbii^at which 
the east Base of the Ilambleton hills, looking towe^ii Scarbo- 
wugh,; subsides into the vale of Pickering, and on ^e S, exire* 
the mountainous district kdowu by the name 
l6^t|^n:lind the’'Cleveland Moorlands. ' . 

^e>,^Stratum of this valley of Pickering is amasf^ 
blilfev^clay;,. identical with that which at OxfoM 
m^th reposes oh a similar limestone to that of Kirkdate, htfi 
^otitaining subordinatedy beds of indammable bituminous shale^ 
like that of Kimeiridge, m Dorsetshire. Its south boundaiy is 
fpimed by the How-ardian hills, and by the elevated escarpment 
-of the chalk that terminates the Wolds towards Scarborough. 
Its north frontier is composed of a belt of limestone, extending 
eastward 30 miles from the Hambleton hills, near llelmsley, to 
the sea at Scarborough, and varying in breadth from four to 
seven miles ; this limestone is intersected by a succession of 
deep and parallel valleys (here called dales) through wliich the 
following rivers from the moorlands pass down southwards to the 
yule of Pickering, viz. the Rye, the Ric/al, the Hodge Reck, 
tbe .D<^ve, the Seven Reck, and tlie Costa ; their united streams 
fall into the Derwent above ISew Malton, and their only outlet 
is by a deep gorge, extending from near this town down to Kirk- 
ham, the stoppage of which wouhl at once convert the whole 
vale of Pickering into an immense inland lake ; and before the 
excavation of which, it is probable, that such a lake existed, 
having its north border nearly along the edge of the belt of lime- 
stonejust described, and at no great distance from the mouth of 
tlie cave at Kirkdale. 

The position of the cave is at the south and lower extremity 
of one of these dales (that of the Rical Beck), at the jmint where 
it falls into the vale of Pickering, at the distance of about a fur- 
long ii'om the church of Kirkdale, and near the brow of the left 
flank of the valley, dose to thexoad. This fl&ik slopes towards 
the river at an apgle of 26^, and the height of the brow of the 
slope above tlie water may be about 120 feet. (See PI. XW. 

The rodk perforated by the^care is referable to that portion of 
the oolite ^rmation whidh, in the south of England, is known by 
tbe name of the Oxford oolite and coral rag : its organic remains 
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are identical with those of the Heddington quatries near 
but its substance harder and more compact^ and more inte^ 
spersed with siliceous matter, forming irregular concretions* beds^ 
and nodules of chert in the limestone, and sometimes entirel]^ 
penetrating its coralline remains. The most compact beds of 
this limestone resemble the younger alpine limestone of Meilhe* 
rie and Aigle, in Switzerland, and they alternate with, and pass 
gradually into, those of a coarser oolitic texture ; and both varie«> 
tites are stratified in beds from one to four feet thick. The cave 
is situated in one of the compact beds which lies between two 
others of the coarser oolitic variety ; the latter vaiy in colour 
from light-yellow to blue; the compact beds are of a dark grey 
passing to black, are extremely fetid, and full of corals and 
spines of the echinus cidaris. The compact portions of this 
oolite partake of the property common to compact limestones of 
all ages and formations, of being perforated oy irregular holes 
and caverns intersecting them in all directions ; the cause of 
these cavities has never been satisfactorily ascertained : into this 
question (which is one of considerable difficulty in geology) it is 
foreign to my pvesfjnt purpose to inquire any turther than to 
state that they were neither produced, enlarged, or diminished 
by the presence of the animals whose bones we now find in 
them. 

The abundance of such caverns in the limestone of the vici- 
nity of Ivirkdale is evident from the fact of the engulphment of 
several of the rivers above enumerated in the course of tlieir 
passage aci oss it from tlie eastern moorlands to the vale of Pick- 
ering ; iiml it is important to observe that the elevation of the 
Kirkdale cave, above the bed of the Hodge Beck, exceeding 100 
feet, excludes the possibility of our attributing the muddy sedi- 
ment we shall find it to contain, to any land flood or extraordi- 
nary rise of the waters of that or any other now existing river. 

It was not till the summer of 1821 that the existence of any 
animal remains, or of the cavern containing them, had been sus- 
pected. At this time, in continuing the operations of a large 
quarry along the brow of the slope justmentioned (PL XI V. fig. I), 
the wurkmeri accidentally intersected the mouth of a long hoife 
or cavern, closed externally with rubbish, and overgrown with 
grass and bushes. As this rubbish was removed before my 
competent person had examined it, it is not certain whether it 
was composed of diluvial gravel and rolled pebbles, or was sim- 
ply the debris that had fallen from the softer portLons of the 
strata that lay above it ; the workmen, however, who removed 
it, and some gentlemen who saw it, assured me, that it was com- 
posed of gravel and sand. In the interior of the cave there warn 
not a single rolled pebble, nor one bone, or fmgment of booicv 
th^ bears the slightest mark of havfiig been rolled by the actioia 
of water. A few bits of limestone and roundish concretions of 
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<^hert that had fallen from the roof and sidea^ were the only 
roeky fragments that occurred, with the exception of stalactite. 

About 30 feet of the outer extremity of the cave have now 
been removed, and the present entrance is a hole in the perpen- 
dicular face of the quarry less than five feet square, which it ia 
only possible for a man to enter on his hands and knees, and 
which expands and contracts itself irregularly from two to 
seven feet in breadth and height, diminishing, how'evcr, as it 
proceeds into the interior of the hill. The cave is about 15 or 
20 feet below the incumbent field, the surface of which is nearly 
level, and parallel to the stratification of the limestone, and to 
the bottom of the cave. Its main direction is ESE. but deviat- 
ing from a straight line by several zigzags to the right and left 
(Pi. XIV, fig. 3) ; its greatest length is from 150 to 200 feet. 
In its interior it divides into several smaller passages, the extent 
of which has not been ascertained. In its course it is intersected 
by some vertical fissures, one of which is curvilinear, and again 
returns to the cav^ ; another has never been traced to its termi- 
nation ; while the outer extremity of a third is probably seen in 
a crevice or fissure that appears on the face of the quarry, and 
which closes upwards before it leaves the body of the limestone. 
JBy removing the sediment and stalactite that now obstruct the 
smaller passages, a further advance in them may be rendered 
practicable. The half corroded fragments of corals, of spines of 
echini and other organic remains, and the curious ledges of lime- 
stone and nodules of chert that project along the sides and roof 
of the cave, together with the small grooves and pits that cover 

f reat part of its interior, show that there was a time wlien its 
imensions were less than at present : thoug!) they fail to prove 
by what cause it was originally produced. There are but two or 
three plac<^s in which it is possible to stand upright, and these 
are where the cavern is intersected by the fissures ; the latter of 
which continue open upwards to the height only of a few feet, 
when they gradually elose, and terminate in the body of the 
limestone : they are thickly lined with stalactite, and are 
attended by no fault or slip of either of their sides. Both the 
roof and floor, for many yards from the entrance, are composed 
of horizontal strata of limestone, uninterrupted by the slightest 
appearance of fissure, fracture, or stony rubbish of any kind ; 
but further in, the roof and sides become irregularly arched, 
presenting a very rugged and grotesque appearance, and being 
atudded with pendent and roundish masses of chert and stalac- 
tite ; the bottom of the cavern is visible only near the ert trance ; 
and its irregularities, though apparently not great, have been 
filled up throughout to a nearly level surface, by the introduc- 
tion of a bed of mud or sediment, the history of which, and also 
of the stalactite, I shall presently describe. (See Plate XIV. 
2 ,) 
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The fact already mentioned of the engulphment of the Ricat 
Beck, and other jidjacent rivers, as they cross the limestone, 
showing it to abound with many similar cavities to those at 
Kirkdale, renders it likely that hereafter similar deposits of bones 
may be discovered in this same neighbourhood ; but accident 
alone can lead to such discovery, as it is probable the mouths of 
these caverns are buried under diluvian sand and gravel, or post- 
diluvian detritus ; so that nothing but their casual intersection 
by some artificial operations will lead to the knowledge of their 
existence ; and in this circumstance we also see a reason why so 
few caverns of this kind have hitherto been discovered, although 
it is probable that many such may exist. 

In all these cases, the bones found in caverns are never mine- 
ralised, but simply in the state of grave bones, or incrusted by 
stalactite ; and have no further connection with the rocks them- 
selves than that arising from the accident of having been lodged 
in their cavities at periods long subsequent to the formation and 
consolidation of the strata in which these cavities occur. 

On entering the cave at Kirkdale (see PI. XIV. fig. 2), the 
first thing we observe is a sediment of mud, covering entirely 
its whole bottom to the average depth of about a foot, and 
entirely covering and concealing the subjacent rock, or actual 
floor ol* the cavern. Not a j)ai‘ticle of rnud is found attached 
either to the sides or roof; nor is there a trace of it adhering to 
the sides or upper j)ortions of the transverse fissures, or any 
thing to siiggust the idea that it entered through them. The 
surface of tins sediment, when the cave was first entered, was 
nearly smooth and level, excct>t in those parts where its regula- 
rity had been broken by the accumulation of stalagmite above 
it, or rutiled by the dripping of water : its substance is argilla- 
ceous and slightly micaceous loam, composed of such minute 
particles as would easily be suspended m muddy w'atcr, and 
mixed with much calcareous matter, that seems to have been 
derived in part from the dripping of the roof, and in part from 
comminuted bones. 

Above this mud, on advancing some way into the cave, the 
roof and sides are seen to be partially studded and cased over 
with a coating of stalactite, which is most abundant in those 
parts where the transverse fissures occur, but in small quantity 
where the rock is compact and devoid of fissures. Thus far it 
resembles the stalactite of ordinary caverns ; but on tf&cing it 
downw ards to the surface of the mud, it was there found to turn 
off at right angles from the sides of the cave, and form above 
the mud a plate or crust, shooting across like ice on the surface 
of water, or cream on a pan of milk. (See PI. XIV. fig. 2.) The 
thickness and quantity of this crust varied with that found on 
the roof and sides, being most abjiindant, and covering the mud 
entirely where there was much stalactite on the sides, and more 
acanty in those places where the roof presented but little : in 
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dijScovered in the cave at Kirkdale, are referable to the follow* 
ng 22 species of animals. 

7 Carnivora. — ^Hycena, tiger, bear, wolf, fox, wea&Md^ and an 
unknown animal of the size of a wolf. 

4 Pachydermata. — Elephant, rhinoceros, hippopotamus, and 

lu^e. 

4 Ruminantia.— Ox, and three species of deer* 

3 RodeilUa.— "Rabbit, water-rat, and nonuse. 

' 4 — Raven, pigeon, lark, and a small speciea of duck, 

nesemblmg^he anas sponsor, or sumoa^duck. 

<!l!be bottom of tke^oeve, on^&rst removing the miidl Was found 
to he strewed* idl over like a dog kennel, froaa one end to the 
other, with hundreds of teeth and bones, or ULther broken and 
splintered fragments of bones, of all the animals above enume- 
rated; they were found in greatest quantity near its mouth, 
simply because its area in this part was most capacious ; those 
of the larger animals, elephant, rhinoceros, &c. were found 
co-ex tensively with all the rest, even in the inmost and smallest 
recesses (see PL XIV. fig. 3). Scarcely a single bone has 
escaped fracture, with the exception of the astragalus, and 
other hard and solid bones of the tarsus and carpus joints, and 
of the toes. On some of the bones marks may be traced, which, 
on applying one to the other, appear exactl^r to fit the form of 
the canine teeth of the hyaepa that occur in th^ cave. The 
hyaenas’ bones have been broken, and apparently gnawed equally 
with those of the other animals. Heaps oiT smedf splinters, and 
highly comminuted, yet angt^ar fragment's of bone, mixed with 
teeth of all the varic^es of animals above enumerated, lay in the 
bottom of the dtu, occasional^ adhering together by stalactite, 
and forming, us has been before mentioned, an osseous breccia. 
Many inSuheied fra^ents also are wholly or partially enveloped 
with stalactite, both externally and internally. Not one skull is 
to be found entire ; and it is so i*are to find a large bone of any 
kind that has not been more or less broken, that there is no hope of 
obtaining materials for the construction of any thing like a ske- 
leton. The jaw bones also, even of the hyaenas, are broken like 
the rest; and in the case of all the animals, the number of teeth 
and of solid bones of the tarsus and carpus, is more than twenty 
times as great as could have been supplied by the individuals 
whose other bones we find' mixed with them. 

Fragments of Jaw bones are by no means common: the 
greatest number 1 belong to the deer, hyaena, and water- 
rat, and return their teeth ; m all the jaws both teeth and bone 
are in an eqW high state of reservation, and show that their 
fracture has been the ^ct ofvidence, and not Of natural decay. 
I have seen but lOfi^meats of deers’, jaws, and about 40 of 
hyaenas’ (see PI. XV,Sg«2, 3), and as im^y of rats. The ordi- 
nary fate of the jaw bones, ^ as of all the rOst, appears to have 
been to be broken to pieces. 
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The^eatest number of teetb are those of hjrmnas, an4 Ihi^ 
ruminantia^ Mr. (^ibson alone collected, more than 300 oanihe 
teetfi of the hyaena, which at the least must have belonged to ^6 
individuals, and they are in the same proportion in other col* 
lections. The only remains that have been found of the tiger 
species are two large canine teeth, each four inches in length, 
and one molar tooth, exceeding in size that of the largest lion 
' orJBengal tiger. There is one tusk only of a bear which exactly 
resembles those of the extinct ursus spelaeus of the caves of 
Germany, the size of which M. Cuvier says must have equally 
that of a large horse. Of the wolf and fox there are many teetb, 
and others belonging to an animal which 1 cannot ascertain : it 
seems to have been nearly allied to the wolf, but the teeth are 
much thinner, and less strong. , A few ^aws and teeth have also 
been found belonging to the weasel. Teeth of the larger pachy- 
dermatous animals are not abundant, I have information of, 
about 10 elephants' teeth, but of no tusk ; and as very few of 
these teeth ex(‘,eed three inches in their longest diameter, they 
must have belonged to very young animals. I have seen but 
six molar teeth of the hippopotamus, and a few fragments of its 
canine and incisor teeth ; some of which latter are in the pos- 
session of Mr. Thorpe, of York. Teeth of the rhinoceros are not 
so rare. I have seen 40 or 50, and some of them extremely 
large ones, and apparently from aged animals. 1 have heard of 
only two or three teeth belonging to the horse. Of the teeth of 
deer there are at least three species, the smallest being very 
nearly of the size and form of those of a fallow deer, the largest 
agreeing in size, but differing in form from those of the modem 
elk ; and a third being of an intermediate size, and approaching 
that of a large stag or red deer. I have not ascertained how 
many species there are of ox, but apparently there are at least 
two. But the teeth which occur perhaps in greatest abundance, 
are those of the wajter-rat ; for in almost every specimen I have 
collected or seen of the osseous breccia, there are teeth or 
broken fragments of the bones of this little animal mixed with, 
and adhering to the fragments of all the larger bones. These 
rats may be supposed to have abounded on the edge of the lake, 
which 1 have snown probably to have existed at that time in this 
neighbourhood : there are also a few teeth and bones of rabbits 
and mice. 

Besides the teeth and bones already described, the cave con- 
tained also remains of horns of at least two species of deer. 
One of these resembles the horn of the common stag or red deer, 
the circumference of the base measuring 9|- inches, which is 
precisely the size of our largest stag. A second measures 7|> 
inches at the same part, and both have two antlers, that rise very 
near the base. In a smaller species, the lowest antler is 3-J. 
inches above the base, the circumference of which is 8 inches. 
No horns are found entire, but fragments only, and these appa- 
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'§mn9, ^ watfy oRa-thhrd lai^^er than the largest of tlie modem 
/ Ipecies; that is, th^e striped or Abyssinian; but in the structure 
6f 1^; tiMi, more nearly resembled that of the Cape animaL 
Plate XV* fig. 1, 2, 3.) Its muzzle also was shorter and 
than in either of them, and consequently its bite more 

S owerfhi. The length of the largest modern hymna noticed is 
f'e feet nine inches. 

The fossil species has been found on the Continent in situa- 
tions of two kinds, both of them consistent with the circum- 
atances under which it occurs in Yorkshire, and, on comparing 
the jaws and teeth of the latter witli those of the former engraved 
in M. Cuvier’s Recherches sur les Ossements Fossiles, I find 
them to be absolutely identical. The two situations are caverns 
and diluvian gravel. 

1. In Franconia, a few bones of hyeena were found mixed with 
those of an enormous number of bears, in the cave of Gailen- 
reuth. 

. 2. At Muggendorf, in a similar cave. 

3. At Bauman, in ditto. 

4. At Fouvent, near Gray, in the department of Doubes, 
bones of hyaena were found mixed with those of the elephant 
and horse in a fissure of limestone rock, which, like that at Kirk- 
dale, was discovered by the accidental digging away of the rock 
in a garden. 

6. At Canstadt, in the valley of the Necker, A. D. 1700, 
hyaenas’ bones were found mixed with those of the elephant, 
rhinoceros, and horse, and with rolled pebbles, in a mass ot* 
yellowish clay. 

6. Between Hahldorf and Reiterbuck, on the surface^of the 
hills that bound the valley of Eichstadt, in Bavaria. These 
were buried in a bed of sand. 

The four first of these cases appear to have been dens, like 
the cave at Kirkdale ; the tw^o latter are deposits of diluvian 
detritus, like the surface gravel beds of England, in which simi- 
lar remains of all the other animals have been found, excepting 
hymnas. 

* It has been observed when speaking of the den, that the bones 
of the hysenas are as much broken to pieces as those of the 
animals that formed tlieir prey ; and hence w^e must infer that 
the carcases even of the hyaenas themselves w^ere eaten up by 
their survivors. Whether it be the habit of modern hyaenas to 
devour those of their own species that die in the course of 
nature ; or under the pressure of extreme hunger to kill and eat 
the weaker of them, is a point on which it is not easy to obtain 
positive evidence. Mr. Brown, however, asserts, in hi#joumey 
to Darfur, that it is related of the hyaenas, that upon one of 
being wounded, his companions instantly tear him to pieces 
devour him,’' It seems, therefore, in the highest degree 
probable, that the mangled relics of hyaBnas that he indiscntm^ 
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iidtely scattered and equally broken midi the 

animals in the cave of Kirkdale, were reduced to tbish state 

the agency of the Surviving individuals of their own speciea* 

A large proportion of the hyaenas^ teeth bear marks of extreito 
old age, sdrae being abraded to the very sockets, and the^majb-; 
tity having lost the upper portion of their coronary part, andS 
having fangs extremely large : these probably died in the den 
from mere old age : and if we compare the lacerated condition 
^f the bones that accompany them, with the state of the teeth 
thus worn down to the very stumps, notwithstanding their pro- 
digious strength, we find in the latter the obvious instruments 
by which the former were thus comminuted. A great numbm^ 
of other teeth appear to have belonged to young hysenas, for the 
fangs are not developed, and the points and edges of the crown 
are not the least worn down. I have a fragment of the jaw of an 
hysena which died so young, that the second set of its teeth had 
not been protruded, out were in the act of forming within the 
jaw. Others are in various stages of advancement towards 
maturity ; and the proportion of these is too great for us to 
attribute them to aniiaals that may have died in early life from 
accident or disease. It seems more probable, and the idea is 
confirmed by the above statement of Mr. Brown, and by the 
fact of the hyajnas* bones in the den being gnawed and brokem 
to pieces equally with the rest, that they were occasionally 
killed and devoured by the stronger individuals of their own 
species. 

But besides the evidence their teeth afford to show that the 
animals died at varteus periods of life, they present other 
appearances (and so likewise do the bones), of having passed 
through different stages and gradations of decay, arising from 
the different length oi’ time they had lain exposed in the bottom 
of the den, before the muddy sediment entered, which, since its 
introduction, has preserved them from further decomposition. 
This observation applies equally to all the animals. I have por- 
tions of bone and teeth that are so much decomposed as to be 
ready to fiill to pieces by the slightest touch ; these had proba- 
bly lain a long time unprotected in the bottom of the den; 
others still older may have entirely perished ; but the majority 
both of teeth and fragments of bone are in a state of the highest 
preservation ; and many thousands have been collected and car- 
ried away since the cave was discovered. In all cases the 
degree of decay is equal in the teeth and jaw bones, or frag- 
ments of jaws, to which they are attached,, 

{To be continued,) 
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Article VIII. 

On Diaspcm, By J. G. Children, Esq. PRS. 8cc. 

(To the Editor of the Annals of Philosophy.') 

DKAR SIR, BniishMuscmn^JuIy'i^,, 1828. 

In the third volume (New Series) of the Annahof Philosophy, 
p. 433, Mr, G. B. Sowerby has published his discovery of a new 
variety of Diaspore, together with some experiments which I 
made, at his desire, on a portion of it by the blowpipe, and in 
the following volume, p. 17, your brother, Mr. W. Phillips, with 
his usual ability, has described the crystalline form of a similar 
substance in toe possession of Mr. S. L. Kent, a fragment of 
-which I have also examined, and am satisfied of its identity with 
the former, 

I have subsequently submitted the mineral to a further analy- 
sis, and, I believe, the results as stated below, are a pretty near 
approximation to the truth, though the quantity on which I 
operated was necessarily small, notwithstanding Mr. Sowerby’s 
liberality, who would willingly have furnished me with larger 
portions of this very rare substance, had I thought it right to 
consent to the sacnhce. 

The quantity of water was ascertained by heating the mineral 
to redness, in which operation pm^ water only was given off. 
The heated portion was fused with about eight times its weight 
of borax, the mass dissolved in diluted muriatic acid, and the 
whole precipitated by carbonate of potassa. The precipitate, 
well washed, was collected from the filter while in a moist state, 
and treated with a solution of pure potassa, which left the oxide 
of iron untouched ; and, lastly, the alumina was separated from 
the alkali by muriate of ammonia. 

The use of borax for the fusion of aluminous stones was, I 
believe, first recommended by Mr. Chenevix, and is the best 
flax for such minerals that I am acquainted with ; but in the 
subsequent precipitation of the alumina from its solution in the 
Uauriatic acid, by carbonate of potassa, it is necessary to concen- 
trate the solution by evaporation (for the glass requires a rather 
large quantity of fluid to dissolve it), or a considerable propor- 
tion will escape the action of the precipitant, even though boiled. 
I was nearly led into .a serious error by not being aware of this 
circumstance. 

It is stated, in Mr. Sowerby’i^ communication, that the test of 
boracic acid and iron before the blowpipe gave no trace of the 
nresence of a phosphate in the mineral ; and I equally failed in 
aetectirig any, by treating a small portion with soda and silica^ in 
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the manner used by Berzelius in his excellent analysis of Wavel- 
lite. I also mad^ a separate experiment to ascertain if the 
diaspore contain an alkali, by fusing it with nitrate of baryta, 
but of this also I could discover no trace. The result of my 
analysis conducted as above gave 


Alumina 76*06 

Protoxide of iron 7*78 

Water 14*70 

Loss 1*46 


100*00 

Perhaps the true proportions may be : 

Equivalents. 

Alumina 76*923 = 20 = 360 

Protoxide of iron 7*692 = 1 = 36 

Water 15*385 = 8 = 72 

100*000 4 ^ 

Lelievre’s diaspore is accompanied by a dark coloured sub- 
stance, which has been supposed to be a mere variety of the 
lighter, but by the following experiment, on a minute portion 
furnished by Mr. Sowerby, before the blowpipe, that does not 
appear to be the case. 

In the matrass, if freed from the true diaspore, the assay does 
not decrepitate. Its dark brown (almost black) colour becomes 
rather lighter, and it gives off a large quantity of water. Alone 
in the forceps it does not fuse. The heated fragment does not 
brown moistened turmeric paper. 

With soda, on platiiia wire, in the oxidating flame, it gives a 
light opamie dirtybrown globule. In the reducing flame, the 
colour IS darker, and somewhat inclining to bottle-green. 

On plat ina foil, with soda and nitre, it gives no trace of man- 
ganese. 

With borax, on platina wire, in the oxidating flame, fuses 
slowly into a perfectly transparent glass, deep orange-red while 
hot, fine yellow when cold, and which does not become opaque 
by flaming. In the reducing flame, the colour of the globule 
changes to bottle-green. 

with salt of phosphorus^ on the platina wire, in the oxidating 
flame, it dissolves slowly, but perfectly, into a diaphanous ^lass 
of a fine deep orange colour while hot, which, on coding, 
becomes lemon-yellow, and when quite cold is colourless. In 
the reducing flame the assay presents the same phenomena. 

A portion of the pulverised assay treated with a drop of nitrate 
of cobalt on charcoal, in the usual manner, gave ^ black 
mass. 

Vauquelin^s analysis of LelievrC^s diaspore gave 
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Alamina 80 

Iron * . • i . • • * 3 

Water. • • • . 17 


<|iiaatities that are not reconcileable to equivalent proportions. 

Yours truly, 

John Geobge Childben. 


Article IX. 

Analyses of Books. 

Memoirs of the Astronomical Society of London, Vol, I. 

London. 1822. 

Those anticipations in which we ventured to indulge, when 
announcing the formation of the Astronomical Society, the con- 
tents of the present volume have fully justified. The list of its 
members comprehending names unquestionably the most distin- 
guished among the scientific, and the well-known zeal of many 
in the practice of astronomy, gave assurance that numerous 
valuable communications would soon be presented to it. From 
the distinction which has been acquired by the artists of this 
country in the construction of astronomical instruments, it might 
naturally be expected that practical contributions of this descrip- 
tion would frequently appear ; and accordingly among these 
memoirs, the first and second convey the results of the ingenious 
labours of Troughton and Dollond ; the former giving an 
account of the repeating circle, and of the altitude and azimuth 
instrument ; describing their different constructions, the manner 
of performing their principal adjustments, and how to make 
observations with them, together with a comparison of their 
respective advantages and the latter offering the descrip- 
tion of a repeating instrument upon a new construction.’^ 

That the repeating circle, introduced for the correction of 
imperfections in the art of dividing, should not be approved by 
Mr. Troughton, who has so greatly advanced that art, and still 
80 actively labours to perfect it, cannot occasion any surprize. 
Even its form and general appearance are objected to by him, 
for it is stated to be of all the instruments subservient to geo- 
desy and astronomy, the most uncouth and unsightly/’ He 
adds, the whole of the effective parts are placed on one side 
of its single supporting pillar, and on the other a weight almost 
^qual to the instrument, is placed for the purpose of keeping it 
in equilibrio. But ugliness* is not the worst thing that attends 
this unavoidable combination ; for it renders the instrument 
top-heavy, tottering, and weak. In these respects, the azimuth 
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circle is very much superior. The whole of its fabric is regular 
and self-balanced > the upper circle being supported like a transit 
upon two columns is thus rendered firm and steady. Respect* 
ing sightliness, 1 think the man of taste would, in the different 
forms it has appeared under, pronounce it agreeable, I dare not 
say beautiful; and here I may be allowed to remark, that the art 
of instrument making, as a matter of taste, is far behind many 
others. In this country indeed at the beginning of the arty 
instruments were adorned with the flourish of the engraver, 
chaser, and carver (now long out of fashion) ; but these are not 
the beauties which 1 mean ; those of uniformity of figure and 
just proportions are alone what I have in view ; and I cannot for 
a moment think that these are at all inconsistent either with 
strength or accuracy. Through the whole of this paper, every 
reader will have seen that 1 am an advocate for the altitude and 
azimuth instrument, and I have made no endeavour to conceal 
it ; yet if 1 have said more for it than it deserves, or given to the 
repeating circle less than its due, it is a thing 1 am quite uncon- 
scious of/' ilow different is the opinion of the celebrated Biot 
respecting this degraded instrument, the following quotation 
from the Traite Eleinentaire d’Astronomie Physique will show : 

L'erreur des divisions cst done comme nulle dans les observa- 
tions faites au cercle. II est impossible qu'elle soit aussi rigou- 
rousement detruite dans les plus grands iastrumens s’ils ne sent 
pas repetiteurs. Jamais Paddresse de Purtiste ne pent tgahr un 
procede 7fiaihematiqi(€.^' (Tome 1, chap. xx. p. 278, Edit. 
8econde.) Should Mr. Troughton candidly and attentively 
peruse the elaborate disquisition, entitled, Description et 
Usages du Cercle repeliteur," he may be induced to discard the 
predictions which he has advanced in the concluding paragraphs 
of his essay. ** As it was the rudeness and inaccuracy of divid- 
ing which brought this instrument into existence, we should 
think that as the art becomes cultivated, it will fall into disuse. 
The ait in this country is sufficiently advanced to set repeating 
instruments aside ; and if I am rightly informed, several foreign 
artists are at this time pursuing the course of its improvement, 
in which they had for many years been impeded by circum- 
stances which scienc.e could not controul. It is, therefore, my 
opinion, that as the division of instruments becomes generally 
improved, so will the repeating circle hasten to its dissolution ; 
alid, perhaps, on acci>unt of the great services which in its time 
it has rendered to astronomy and geodesy, some future age may 
be induced to chaunt its requiemP' 

The repeating instrument, of which the construction is described 
in the second memoir, was finished iu Jan. 1819, and is stated 
by Mr. Dollond to be applicable to all the uses where vertical 
and horizontal angles are required to be taken. It may be 
cient for our present purpose to point out l^ie novelties by which 
it is distinguished, i he first novelty is the transverse or transit 
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aJWi By this construction ^ the telescope is rendered indepen^ 
dent of the plane of the circle^ and by the l^gth of the axis k 
impelled to move in a truly vertical plane ; and by reversing the 
nxis, the line of collimation may be perfectly verified. This, 
therefore, renders it also a good instrument for observations in 
right ascension. The second novelty is the application of the 
two small levels or finders, which afford a very great convenience 
when repeating zenith distances; as by this application the 
telescope can be readily placed to those distances each time 
the instrument is reversed without the aid of a divided circle. 
There is also a novelty applied to the lantern which will be foimd 
extremely convenient. It consists of two plates of brass, having 
a square hole in each ; these plates are moved in contrary direc- 
tions by rack and pinion; and by this contrivance the observer 
is enabled to regulate the light in any pi oportioii that may be 
required. There is also an entirely new application, which will 
be extremely advantageous when taking horizontal angles. This 
is the level which is applied to the principal horizontal circle, and 
which ill every respect answers the purpose of a second teles- 
cope, while it is much more convenient, as the observer can 
instantly perceive the least possible motion of the circle without 
the necessity of changing his position ; and if it should be 
required to take horizontal angles at night, the advantage will 
be very considerable. There is, lastly, a new appendage which 
will be found very useful when repeating the vertical angles. It 
consists of two arms fitted to the lower end of the centre that 
belongs to the horizontal circle, and has a motion sufiiciently 
tight to keep it at the place to which it is set. When the teles- 
cope is presented to the object for observation, one of these arms 
is brought to coincide with a projecting piece in the triangular 
frame, and when the instrument is turned half round by liringing 
the other or opposite arm to coincide with tlie same projecting 
piece, the object will be again in the field of view of the telescope. 

In the third memoir, Mr. Francis liaily details “ A Method 
of fixing a Transit Instrument exactly in the Meridian.’' This 
zealous and distinguished mathematician and astronomer, 
recommends, that when the transit instrument is placed nearly 
in the plane of the meridian, its accurate adjustment should be 
completed by observing the culmination of any two stars differ- 
ing from each other considerably in declination. By this method, 
the necessity of having a building constructed, so as to command 
an uninterrupted view of the meridian from the northern to the 
southern horizon is avoided, since it may be successfully prac- 
tised "with portable instruments placed on the inner side of a 
window having a range of above 70° in altitude, or on the outer 
side, where they may be directed even to the zenith. The 
altars which should be chosen for the purpose,'^ Mr. Baily says, 
are those which differ at least 50 degrees from each other in 
declination, but the nearer, that difference approaches to 90 
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decrees, the more correct will be the results. Their xightaso^ljir 
sions, on the contr|iry, must be as near as possible to each otki^ 
a circumstance which will moreover prevent the possibility Cff 
any error arising from a variation in the rate of the clock during 
the interval of the observations.” t^assing over the mode of 
computing the useful table of declinations with which the paper 
concludes, we shall copy one of the two examples of its use and 
application, and of the mode of operating in such cases ; On 
July 1, 1819, I placed my transit inslrumeut nearly in the meri- 
dian ; and iu order to ascertain how much it deviated from the 
true meridian, I observed the two stars y Lyrce and t ^agUtarii, 
The passage of the former was observed at 1 8‘' .ryj' . 37'',3, and of 
the latter at 18^' . oti' . 4'',6 siderial time. The apparent right 
ascensions of those stars on that day were 18‘' ^ 52' . 9",(S, and 
18** . 55' .39", 7 respectively; and their declinations w^ere 32"^. 27' 
N. and 27° . 55' S ; consecpiently the operation will stand thus 

Jl" = 18“ . 52' . 9,8"' T« = 18“. 52' . 37,3" 

AV = 18 , 55 . 3!), 7 = 18 . 56 . 9,9 

^ii = — 3 . 29,9 = ’ll 3 ^32,0 

whence (J T — d A\) =- — ■ 2",7. This value being negative, 
shows that the deviation is to the west : and in order to deter- 
mine the quantity of the deviation, we must take the sum of the 
declinations (or the dilierence of the polar distances) of the two 
stars, which in tins case is equal to 60^. 22'; or for the sake of 
round nuni])crs, equal to 60°; and tlie declination of N (or the 
northern star) is about 32°. Consecpiciitly against the number 
60, and under tlu? column lieadcul 32°, wo shall hud 1'39 ; which, 
being multiplied by — 2",7, will give — • 3", 75 for the deviation 
of the instrument Jii time; *uid this multiplied by 15 will give 
— 56", 3 fur the deviation in arc westerly.” 

The importance of microaicters iu the practice of astronomical 
observation is so great, that their impro\ ement has constituted 
an object of continual interest to the philosophical artist. From 
this uninterruptevl attention, numerous suggestions have arisen ; 
and the Rev, Vvhliiiim Pearson, bv his ^'vtensive investigations, 
contained in the i'ourtb, fifth, and sixth memoirs, has contributed 
in a high degree to the advancement of this valuable appendage 
to the telescope. To detail a method of measuring small angles 
that has for its basis that singular property of several cry si allized 
bodies, double r(fraclion^ is the purpose of the first ol* these 
essays, entitled On the Doubly-Refracting Property of Ruck 
Crystal, considered as a Principle of Micrometrical Measure- 
ments when applied to a Telescope.” The ingenious author 
candidly states, lliat the Abbe Rodion, about the year 1783, dis- 
covered, and first made known, a method of compounding^ tw?o 
prisms of rock crystal in such a manner that any small pbject 
seen through tliem appeared double, and the constant angular 
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distance thus formed was made the ground-work of a microme- 
trical telescope. Of this original instrument, not described in 
any English work, an account is given ; and the improvements 
consequent upon the discoveries of Malus, Arago, and Lenoir, 
are successively noticed. 

But before the doubly-refracting prism can be rendered useful 
in measuring small angles. Dr. Pearson states that the constant 
angle which it measures, as viewed by the unassisted eye, must ' 
be accurately known; and also the magnifying power of the 
telescope as used with it ; for on these data, the accuracy of the 
measure taken by this method entirely depends. The remainder 
of the memoir is accordingly devoted to a consideration of these 
two necessary objects. As si specimen of the manner of con- 
ducting these investigations, the second method of determining 
the constant angles of the prisms may be transcribed. “ The 
prisms were now applied in succession to the small cap at the 
eye end of the telescope of 45-75 inches, with the view of mea- 
suring the distance between the centres of the safee disc that 
had been used with the prisms in the cap of the object end. In 
the first position, all the three spider's lines were doubled; viz. 
the horizontal one and the two vertical ones. But turning the 
cap which held the prism round a little, brought the two images 
of the horizontal line into one, while it opened the other images 
or lines wider apart : a little motion given to the screw, however, 
soon brought the second and third lines into one strong black 
line, and l^ft the first and fourth more faint, at equal distances 
to the fight and left. In tliis situation I found I had obtained 
the measure of the angle wanted ; for the second line of the first 
image was become coincident with the first line of the second 
image ; and the distance of either of the extreme lines from the 
strong black one in the middle was the quantity of the measured 
angle, as indicated by the nrcrometer. The same thing was 
done at the other side of the micrometer's zero, and a mean of 
the two measures gave the true one without any index error. 
This process is as simple as accurate. When any prism is 
screwed into its place, the two images of the horizontal line must 
first be brought into one strong line, and then the two or four 
images of the coincident or separated lines (as the case may be) 
must be brought nicely into three, of which the middle one will 
be alwi^ys much darker than either of the others by reason of 
there being then two images occupying the place of one. It is 
indeed astonishing with what degree of precision the small 
of any prism may be taken in this way ; and what at first was 
not suspected, the micrometer indicated the same quantity, to 
whichever telescope it was thus ajiplied with any prism, or 
even when it was detached from the telescopes altogether/* 
Respecting the determination of the magnifying power of the 
telescope, the second of the objects before alluded to, the follow- 
ing quotation may suffice : It has already been said, that if the 
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constant angle of any prism be divided by the power of the 
telescope to whichiit is applied as a double image micrometer at 
the eye end, the quotient will be the measure of the angle, sub- 
tended by a line joining the centres of the two images of the 
objects observed. Therefore if the natural constant angle of any 
prism be divided by the measure obtained with any given power, 
the quotient will be that power, the constant angle being a quan- 
tity always equal to the product of any power by its correspond- 
ing measure.^* 

{To be continued.) 


Article X. 

Proa- e (lings of Phi hsophi cal Societies, 

KOYAL SOCIKTY. 

On the iiltiniate Analysis of Animal and \'egetable Sub- 
stances, by Andrew Ure, MD. FRS. 

On the Analysis of Sea Water, by Alexander Marcet, MD. 
FRS. 

In this paper, the whole of which was not read, Dr. Marcet 
shows that the waters of the ocean do not contain mercury, as 
lias been supposed, and that muriate of ammonia is a constant 
ingredient. 


Aiaicj.E XI. 

SCIEN'riFlC INTEinnCl ENCE, AND ^OTlCES OF SUBJECTS 
CONM'.CTEf) WITH SCIENCE. 

' I. Ilf/ch'iodide of Carbon. ^ 

In the Philosophical Transactions for 1821, Mr. Faraday described 
a compound of iodine and olefiant gas, but he had not at that time 
the means of ascertaining its composition. Since that period he has 
obtained it in greater quantity, and analyzed it. Four grains were 
passed in vapour over heated copper in ife green glass tube ; iodide of 
copper was formed, and pure olefiant gas evolved, which amounted to 
1*37 cubic inch. As 100 c. i. of olefiant gas weigh about 3015 grs. 
P37 c. i. will weigh 0 413 gr. Now 4 grs. — 0*413 leave 3*587 
iodine, and 3*587 : 0*413 :: 117*75 : 13*55 nearly. Now 13*55 is so 
nearly the number of 2 atoms of olefiant gas that, according to Mr. 
Faraday, the substance may be considered as composed of 

• 

1 atom of iodine 1 17*75 

2 atoms of olefiant gas 13*4 
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witd i»f therefore^ analogous in its constitution to the compound of 
^aikftme and olefiant gasy sometimes called chloric ether. — (Institution 
Journal.) ^ 

H, General Return of Copper raised in Great Rritain and Ireland in One 
Year ending June 50, 1822. 


Tons. 

Cornwall 914.0 

Ireland, and sundry parts of En^;;land, sold 

at Swansea 388 

Devon 532 

Sundry ores purchased by private contract. . 184 

Anglesea (probably) 600 


10814 

Produce of Copper Ore in Cornwall in Six Months ending June 30, 
1322, from 67 mines, 52125 tons. 


Particulars of the 

six principal 

mines. 


Ore. 

V 

topper. 

Gonsolidated Mines .... 


Dolcoath 

514-6 

352 

United Mines 

3fM.2 

313 

Wheal Abraham, &c.. . . 

41-17 

302 

Pembroke. 

3215 

251 

Treskerby 

2371 

249 


252G3 

2042 

61 other mines 

26862 

2591 


52125 

4433 


Produce of the ores, per cent. 

Average price of copper, 103/. 15^. per ton. 

III. Attraction of Moisture op Peroxide of Copper, 

According to M. Berzelius, this oxide attracts tlie humidity of the 
atmosphere very rapidly ; it is reduced so readily in hydrogen gas that 
iCa piece be strongly heated, but not to redness, and put into a bottle 
of the gas, the oxide takes tire, and is reduced, and water trickles down 
the sides of the vessel. According to the weight lost in this mode of 
reduction, peroxide of copper appears to be composed of 

Copper 100*0 

Oxj^gen * 25*272 

- (Annales dc Chinne). 

IV. Jnjiuence of Green Fruits upon the Air, 

M. Theodore de Saussure has given the following as the results of 
his experiments on this subject : 

Green fruits have the same influence as leaves upon the air both in 
sunshine and darkness ; their action differs only in intensity, which 
greatest in the leaves. During the night the^ cause the oxygen or 
their atmosphere to disappear, and they replace it by carbonic acid 
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gas« part of which they absorb ; this absorption is generally less in 
open air than under a receiver. 

In the dark they aosorb more oxygen, when green, than when t&ay 
are becoming ripe. During their exposure to the sun, they extricate, 
either wholl)^ or partially, the oxygen of the carbonic acid they absorb 
during the night, and leave no trace of this acid in their atmosphere. 
Several fruits, detached from the plant, thus add oxygen gas to air 
which contained no carbonic acid. When their vegetation is very 
feeble or languid, the}^ corrupt the air under all circumstances, but 
less in the sun than in darkness. 

Green fruits detached from the plant, and exposed to the succes- 
sive action of night and the sun, alter the air but little either in purity 
or volume ; the slight variations observable in this respect depend 
either upon their greater or less power of forming carbonic acid, or 
upon tlieir composition, wliich is modified by the degree of their matu- 
rity ; thus green grapes appear to assimilate a small quantity of the oxy- 
gen of the carbonic acid wliich they form in the air tliat they vegetate 
in night and day ; while grapes which are nearly ripe, exhibit in their 
atmosphere entirely during the day, the oxygen of the acid which they 
produced in darkness. If there be no inks take in this result, which was 
not strongly marked, but constant in all my experiments, it denotes the 
passage from the acid to the sweet state, indicating that the acidity of 
green fruits tends to fix the oxygen gas of the atmosphere, and that 
this acidity disappears when the fruit imbibes only carbon from the air 
or carbonic acid. 

Green fruits decompose, either totall}' or in part, not only the car- 
bonic acid wliich they have produced during the night, but also that 
w liich is artificially added to their atmospliere. When the latter expe- 
riment is made with watery fruits, and wliich, such as apples and 
grapes, evolve tlic acid gas slow!}' ; tlKy are observed to absorb’*^ in 
the sun, a much greater portion of gas than an equal quantity of water 
would do in a similar mixture. They afterwards disengage the oxy- 
gen of the ab&orbed acid, and thus appear to Ibnn it in their interior. 
Tlieir powder of decomposing carbonic acid becomes wx'aker as they 
ripen. 

During vegetation, they absorb the oxygen and h} drogen of water, 
depriving it of its fluid form. Tliese results are frequently unobserv- 
able, excepting when the volume of air exceeds that of the fruit 30 or 
40 times, and the heating action of tlie sun is much weakened : if these 
precautions be neglected, several fruits corrupt tlie air, even in the 
sun, byforuiiiig carbcxnic acid with the surrounding oxygen; but still, 
in the latter case, the mere comparison of tlieir effect in the dark, with 
that which thc}^ produce under the successive influence of night and of 
the sun, sliows that they decompose carbonic acid. 

The differences of M. Ilerard’s results and mine are principally 
derived from tlie circumstance of his having enclosed the fruits in a 
space not exceeding six or eight times their volume, which was too 
sinull, to prevent their suffering from the proximity or contact of the 
sides of the receiver hegted by the sun. Some succulent plants resist 
this trial, and iiiy results with the caclusy may have induced this che- 

» 

* Id tbe sun, the in a mixture of 1 part of carbonic acid and 20 parts of 

idr is equal to about two-thirds of the volume of bese fruits. 
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mist to treat fruits by the same process ; but several of them require 
more careful management, not only then succulent plants, but even 
than the most delicate leaves. 1 think also that he ought to have 
nourished the fruits with a little water ; the appearance of freshness 
which he observed in them afler the experiments, might have some 
foundation if he had been experimenting with leaves which lose their 
appearance and consistence by the least drying, but it is of little 
value with respect to thick and fleshy fruits, which may deteriorate 
and lose weight, without giving any indication by mere inspection. 

If my remarks have shown a slight error in this single point in the 
memoir of M . Berard, it is too rich in new and well-observed facts, to 
haveits value diminished by it. — (AnnalesdeChimie et de Physique.) 

V. CMoride of Gold and Sodium. 

M. Figuier procures this compound in the following manner : 

Dissolve an ounce of gold in nitro-muriatic acid, evaporate the 
excess of acid, and dissolve the muriate of gold in eight times its 
weight of distilled water; to the filtered liquor add a quarter of an ounce 
of decrepitated common salt, dissolved in four times its weight of water : 
the mixed solution is to be evaporated until it weighs only four ounces. 
By cooling, very regular crystals are obtained, which have the form of 
elongated quadrangular prisms, of a fine orange-yellow colour. No 
crystals of mere common salt are obtained, which happens, if a larger 
proportion of it be employed. 

These crystals are unalterable by exposure to the air. When pow- 
dered and washed, they do not lose their colour, which would happen 
if they were a mere mixture of chloride of sodium and chloride of gold, 
for the latter is by much the most soluble. 

This salt was found by analysis to be composed of 


Chloride of gold 69‘.3 

Chloride of sodium 1 I 

Water 166 


lOO'O 

Supposing it to be formed of one atom of chloride of gold, one atom 
of chloride of sodium, and eight atoms of water, M. Figuier states that 
its coinpositiou would be : 


^ Chloride of gold 70*0 

Chloride of sodium 13*4^ 

Water IG 6 


100-0 

(Ann. de Chimie.) 

VI. Compound of Hydrogen and Tin. 

It has been observed by Prof. Kastner, that when tin is dissolved in 
moderately strong muriatic acid, the hydrogen gas extricated is com- 
bined with tin, forming stanniuretted hydrogen gas. It has a peculiar 
and penetrating odour, and wheD compressed into water is dissolved in ^ 
considerable quantity; it burns with a blue ligjlt, and gives olF white 
fumes of oxide of tin ; when passed into a dilute solution of gold, the 
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powder of cassius is immediately formed, and on this account it is 
recommended as a test of the presence of minute portions of gold. 
Bismuth and zinc alSo are dissolved by hydrogen gas when treated in 
the above mode. 

VII. Frauenkofer^s Experiments on the illuminating Potioer of the Pris* 

matic Rays. 

By means of an ingenious photometer, M. Fraucnliofer measured, 
with great care, the illuminating power of the different coloured spaces, 
and obtained results very different from those usually given. On each 
side of the yellow space, the light varied with very great rapidity, as 
appears from the following measures : 

Intensity of light. 


At the 22d degree"'^ of the red 0*032 

At the 34th degree of the red 0*094 

At the 22d degree of the orange 0*64 

At the 10th degree of the yellow 1*000 

At the 42d degree of the yellow. 0*48 

At the 2d degree of the blue 0*17 

At the 16th d^egree of the indigo 0*031 

At the 43d degree of the violet 0*0056 


The measures here given have no relation to the colours opposite to 
them, as the colours are mentioned merely to point out the position in 
Newton’s spectrum, corresponding to the position in Frauenhofer’s 
spectrum, wiiere the intensity of illumination was measured. The 
colours in Frauenhofer’s spectrum, indeed, do not correspond with tliose 
of Newton. — (Edin. Phil, Jour.) 


Article XII. 

^EW SCIENTIFIC BOOKS 

PRKPAIIING FOH PUBLICATION. 

A work on the science of mineralogy is just about to make its ap- 
pearance in Germany by Mr. Frederick Mohs, Professor of Minera- 
logy at Frcyberg, and will contain the terminology, the rules of the 
construction of Mr. Mohs* system, and the nomenclature, the charac- 
teristic, and the descriptive part of natural history. The whole to be 
comprised in Two Volumes, 8vo, with plates. An English translation 
will appear at the same time, made under the inspection of the author, 
by Mr. Haidinger, who lately visited this , country in complany with 
Count Brenner. 

Hogg’s Treatise on the Growth and Culture of the Carnation, Pink, 
Auricula, Polyanthus, Ranunculus, Tulip, &c. An improved Edition, 
I Vol. 12mo. 

* The whole length of the spectrum is here supposed to be divided into 360® ; the 
red occupying 45®$ the omnga 37®, the yellow 48®, the green 60®, the blue 60®, the 
Indigo 40®, and the violet 80®. 
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JtrST pnBLIgHBD. 

A Practical Treatise on the Strengtli of Cast I»on : intended for the 
Assistance of Engineers^ Iron Masters, Architects, Ac. Also an 
Account of some Experiments, with an extensive Table of the Pr^er- 
ties of lilflbteriab. By Thomas Tredgold, Civil Engineer. 8vo. Four 
Plates. 12^. 

A. X«etter to Sir Humphry Davy, Bart, on the Application of Ma- 
dbinery to the Purpose of calculating and printing Matliematical 
Tables. By Charles Babbage, Esq. MA. Member of the Cambridge 
Philosopbical^Silciety, and Secretary to the Astronomical Society of 
London. 4to. \s.6d. 

Lectures on the Elements of Botany : containing the Descriptive 
Anatomy of those Organs on which the Growth and Preservation of 
Vegetables depend. By Anthony Todd Thomson, FLS. MRCS. 
With Plates and Numerous Wood- Cuts. 8vo. Vol. I. 1/. Ss. 

The Study of Medicine : comprising its Physiology, Pathology, and 
Practice. By John Mason Good, MD. FRS. Member of the Royal 
College of Physicians, London, Ac. 8vo. 4 large Vols. 

On the Use and Abuse of Friction, with some Remarks on Motion 
and Rest, as applicable to the Cure of various Surgical Diseases, and 
particularly Gout and Rheumatism. By John Bacot, Member of the 
Royal College of Surgeons, London. 8vo. 2s, sewed. 

Observations on the Anatomy, Physiology, and Pathology of the 
Nervous System. By J. Swan, Member of the Royal College of Sur- 
geons. 8vo. With Nine Plates. 10.9. (^d. 

The Seats and Causes of Diseases investigated by Anatomy ; con* 
taining a great Variety of Dissections, and accompanied with Remarks. 
By John Baptist Magagni, Chief Professor of Anatomy, and Presi- 
dent of the University at Padua. Abridged, and elucidated with 
copious Notes. By W. Cooke, Member of the Royal College of Sur- 
geons, London. 2 VoJs. Thick 8vo. 1/. lU. Qd, 


Article XIII. 

NEW PATENTS. 

H. Septimus, Clapton, Middlesex, merchant, for a bolt or fastening, 
particularly applicable as a night-bolt. — June 4. 

W. Huxham, Exeter, iron-founder, for improvements in the con- 
struction of roofs. — June 4. 

H. Colebank, Broughton, in Furness Kirkley Ireleth, Lancashire, 
tallow-chandler, for an engine for cutting, twisting, and spreading of 
wicks. — June 4. 

J. Barton, deputy comptroller of our min^ for a certain process for 
the application of prismatic colours to the surface of steel and other 
Ixietafs, and using the same in the manufacture of various ornaments. 
— ^une 4. 

J, Frost, Finchley, Middlesex, builder, for a new cement or artifi* 
dal stone. — Jane 11. • 

W. Feetham, Ludgate-hill, stove-maker, for a certain improremenlt 

shower baths. — June 11. 
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Artici^ XIV. 

METEOROLOGICAL TABLE. 


Thermometer. Daniell’s hyg. 

1822. Wind. Max. 1 Min. Evap. Rain. atnonn. 

6th MonJ 


1 


\V 0-24|30*23 

87 

47 







30-2/: 

30-24 

79 

47 




3 



30*24 

30-23 

81 

45 

50 


22 


S 


P:|30'23' 

l30'20 

84 

51 



24 

5 

1 

N 

30*2ll 

130-20 

86 

50 




6 

N 


E 30*21 

30-21 

89 

49 

55 



7 

N 


E 30*21 1 

:i0-14 

78 

45 




8 

S 


E30*14 

2999 

85 

52 



12 

9 

S 


E 30*01 

29 99 

86 

53 

40 



10 

s 


E 30*1 1 

30-01 

92 

58 


28 

20 

11 


N 

30*20 

30-11 

82 

52 



12 

12 


N 

|30*25 

30-20 

74 

40 

50 



13 


N 


30-04 

83 

41 




14 


S 

30*04 

29-75 

82 

56 


09, 

17 

1 


N 

2992 

29-75 

74 

51 


56 


16 

1 

£ 

30*25 

29-92 

74 

42 




17 



Ei30*25 

30-24 

72 

41 

56 



18 


S 

30-24 

30-04 

79 

48 




19 

1 

N 

30*04 

30-04 

80 

53 




20 

IN 


Ei30*24 

30-04 

70 

42 




21 

N 


Ei30*24 

j30-20 

74 

41 

54 


22 

22 



E 30-20|30-07 

79 

49 




23 

Var 

;30-07 

'30-07 

81 

61 




24 

is 

W 30-14 

'30 07 

79 

58 

55 

05 


25 


w 

3014 

30-08 

88 

55 




26|S 

W 30-09 

30-08 

83 

57 




27 


N 

30-12 

30-09 

78 

53 

51 



28 


W 

30-09 

30-0; 

75 

54 


16 

. T 

29 

N 

W 30-06 

130-05 

67 

46 

20 

05 


30 

S 

W 130-12 

|30K)5 

73 

50 

14 






30*25 

I29-75 

92 

40 

4-45 

II9I 



The observations in eacli line of the table apply to a period of twenty-four hours, 
eqginning at 9 A. M. on tlie day indicated the first column. A dash denotes tl|iit 
the result is included in the next following observation. 
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REMARKS. 


’ 'litta/Ot Mmth. — 1— S. Fine : deti^ and rery warm. 9. A few drops of nun riwut 
ail, p. m. : soDie l^htning from 1 1 to 12, p. m. 10. Fine : a heavy thunder storm in 
the evening. 11 — 13. Fine: hot. 14. A shower at three, p. m. 15. Showery* 
16. Fine. 17. Cloudy. 18—22. Fine. SS, A slight shower about nine, a. m. with 
aome distant thunder. 24. Fine : a heavy shower about two, p. m. 25 — 27. Fine. 
28. Cloudy. 29. Fine: cloudy: a heavy shower about 10« p. in. 30. Cloudy and 
fine. 


RESULT.'^. 

Winds: N, 7 ; NE,4; E, 2 ; SB, 7; S,2; SW, 4 ; W, 2; NW, 1 ; Var. I. 


Barometer : Mean fieight % 

For the month 30*1 19 in^ea. 

For the lunar period, ending the i 2 th 30-167 

For 14 days, ending the 12th (moon south) 30*187 

^ For 12 days, ending the 24th (moon nortli) 30-087 

Thermometer: 3Iean height 

For the month 64*683^ 

For the lunar period 64*140 

For 30 days, the sun in Gemini 62*838 

Evaporation 4.45 

Rain 1.19 


DanielVs Hygrometer for Fifth Month {omitted last lat, 20; 3d, 20;, 

4th, IS ; 6 th, 6 ; 7th, S ; 8 th, 15 ; lOth, 3 ; 1 1th, 24 ; l,Sth, 6 ; 14th, 18 ; I5th, 13 
16tb, 15; 17th, 21 ; 18th, 15; 20th, 20; 21»t, 22; 22d, 10. 


Stru^dy Seventh Monthy*\% 1622. 


R. HOWARD; 
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SEPTEMBER, 1822. 


Articxe I. 

On the Composition of Common Verdigris. 

By Richard Phillips, FRS. K & E. &c. 

In the Annals of Philosophy, vol. i. p. 417 (New Series), I 
gave an analysis oi’ crystallized verdigris, sometimes, but impro-^ 
perly, called distilled verdigris. From the experiments which I 
detailed, it appears to be a compound of two atoms of acetic 
acid, one of peroxide of copper, and three of water ; or in other 
words, of one atom of binacetate of copper combined with three 
atoms of water of crystallization. 

Soon after 1 had completed that analysis, I began an exami> 
nation of common verdigris, usually termed subacetate of copper, 
but some difficulties occurred which induced me to discontinue 
the experiments. It is well known that when a small quantity 
of water is added to a fragment of common verdigris, it softens 
and swells by imbibing the water, and if more be added, a blue 
solution is obtained, while a portion of the verdigris remains 
undissolved. 

It appeared to me at first probable that common vercRgris 
might be a mixture of binacetate and subacetate of copper; the 
former dissolving and forming the blue solution, and the latter 
remaining undissolved. Upon examination, however, I could 
not find this to be the case, and one circumstance appeared 
unfavourable to such a supposition. When the verdigris in 
■question is closely examined, it is fqund to contain small crys- 
tals, which, instead of being distinctly formed, and of a greeik 
colour, as is the case with the binacetate, are acicular, of alight 
blue colour aad silky lustre. 

New Swies, vox., iv. m 
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In the state in Which this compound is u/^ually met with» it is 
-very difficult, on account of its extreme compactness, to deter- 
mine whether it consists principally of these blue crystals, or 
whether they are merely mited with some other acetate, or with 
liydrate of copper. 

During a visit to Birmingham in the latter part of last year, 
Mr. Badams, a raanufacthrer 6f both kinds of verdigris, showed 
me some light blue crystals of acetate of copper, which, he 
informed me, were common verdigris that had not been subjected 
to pressure by putting it into bags. Being denrous to ascer- 
tain the composition of these crystals, Mr. Badams was good 
enough to supply me with a quantity for analysis, and I shall 
now state the results of the experiments which I made upon 
them, and also upon common verdigris. 

Although these blue crystals appeared to be unbroken, tlieir 
size was too minute to allow of tlieir form being determi^ied ; 
they are unalterable by exposure to the air, and so very light 
that 100 grains, when not pressed together, occupy the space of 
an ounce of water. When a small quantity of water is added to 
these crystals, they absorb it, precisely as common verdigris 
does; to determine the action of a large quantity of water, I put 
100 graihs of the crystals into a pint of it, and after occasionally 
agitating the mixture, ^he clear solution was poured off. To the 
insoluble residuum, half a pint of water was added ; it gradually 
became brown, and at the expiration of three days, it had the 
appearance of being completely decomposed. 

It appears then that the blue crystals are separable by water 
into a soluble acetate, and one which is insoluble, and that the 
hitter is decomposed even by cold water. 

I now attempted by direct experiment to ascertain the quan- 
tity of water which these crystals contain. With this view, 100 
parts were heated in a platina crucible to the temperature of 
boiling water. They became of a green colour, and lost 24 
parts : as, however, a portion of this loss was evidently derived 
from the expulsion of acetic acid, it was impossible to determine 
the quantity of water by direct means. 

To find the quantity of acetic acid, 100 parts of the crystals 
were boiled in water with lime. Carbonic acid gas which 
had been previously sent through water, was passed into 
the filtered solution to precipitate the excess of lime ; tlie solu- 
tion, after being heated to expel the superfluous carbonic acid, 
became neutral acetate of lime, and was decomposed by carbonate 
of sodk ; the carbonate of lime precipitated, being washed and 
dried, weighed 28*3 parts. This experiment w^as repeated with 
but Iktie variation in the result. | 

. ITo Vtl^^ttain the proportion of peroxide of copper, 100 parts 
crystals were heated in a platina crucible with dilute 
1 4 Ctd ; when the nitrate of copper formed was decomposed 
ibf a red heat, the peroxide left, weighed 43‘2 parts. This 
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, expeiimcnt being ^^epeaied, .uaing .a instead of, jibe cxu-. 
cible, 43*3 parts were obtained, giving a .mean of 43*25 of per-* 
. nadde of copper. 

, According to J)r. Thomson’s latest experiments, the number 
representing hydrogen being that of acetic acid is 50| sand 
carbonate of lime being also 50, the quantity obtained in the 
experiments above detailed will indicate that of the acetic acid 
in 100 parts of the blue crystals, or 28*3 per cent, which, 
being added to 43*25 of peroxide of copper,- will give, as the 
composition of these crystals, 

' Acetic acid 28*30 

Peroxide of copper 43*25 leaving for 

Water 28*45 

Iw^oo 

Now an atom of acetic acid being 50, that of peroxide of 
copper 80, and of water 9, it will appear that these blue crystals 
of acetate of copper are by theory composed of 


In 100 parts. 


1 atom of acetic acid 

. .. 50 ... 

27-17 

1 atom of ] 

peroxide of copper . . , 

....JSO ... 

... 

, . . . 43-47 

6 atoms of 

' water 

, 29-36 



184 

100-00 


I have already observed that these crystals are readily decom- 
posed by water, and its effects upon the salt are sufficiently 
marked to merit particular notice ; a small quantity of water 
being added to 100 grains of the crystals, the whole became 
a pulpy mass. When the water was increased to a pint, a 
blue solution w^as obtained, and a greenish precipitate thrown 
down. Upon examining this blue solution, it was found to 
consist of binacetate of copper, and tlie green precipitate of sub- 
acetate, composed of one atom of acid and two atoms of oxide. 
It is, tlierefore, evident, that in addition to the acetate and bin- 
acetate of copper already described, there exists a subacetate 
composed of 

One atom of acetic acid 50 

Two atoms of peroxide of copper 80 x 2 160 

210 

When this subacetate was diluted with a fiuther quantity of 
water, it became, as I have already noticed, quite brown in a 
few days; but whether it was totally decomposed into per- 
oxide, or was another subsalt, I havfi not examined. 

Having now ascertained that a compmind of one atom of 
acetioacid and oxide of copper actually existed, I proceeded to 

M 2 
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eTAxpim whether common verdi^ia consist^ entirely of it» or is 
a mixture of differeut compounds. 

For this purpose^ I reduced 100 parts of French common ver- 
digris to powder^ and boiled it with excess of hme, filtered the 
soution^ passed carbonic acid through it> decomposed it by car- 
bonate of soda^ and collected the carbonate of lime in tlie mode 
already described. The mean of two experiments carefully 
performed gave 29’3 of carbonate of lime, equivalent to a like 
quantity of acetic acid. 

The quantity of oxide of copper was ascertained by boiling 
100 parts of the verdigris in dilute sulphuric acid. Two parts of 
insoluble impurity were left, and the sulphate of copper being 
decomposed by heating with excess of potash, gave 43*5 of per- 
oxide of copper. This experiment was repeated without any 
variation. Tlie composition of French verdigris is, therefore, as 


follows : 

Acetic acid 29*3 

Peroxide of copper . 43*5 

Water . ?6*2 

Insoluble matter 2*0 


100*0 

That this is the trufe composition of common verdigris, and 
that it is essentially composed of the crj^stals which I have 
already described, was further proved by subjecting the verdigris 
manufactured by Mr. Badams, and in its compressed state, to a 
similar examination. This I found to consist of 


Acetic acid 29*62 

Peroxide of copper 44*25 

Water 25*61 

Insoluble matter 0*62 


100*00 


The action of water upon both these specimens of verdigris is 
perfectly similar to that upon the blue crystals of acetate of 
copper ; indeed, from the following comparative statement, it will 
appear, except in containing less water, occasioned by artificial 
drying, that when deprived of insoluble matter, the three sub- 
.stances resemble each other as perfectly as could be expected. 


Blue crystals*. 


Acetic acid 28’30 

Peroxide of copper 43’25 

Water 28*45 

Impurity 0*00 


French verdigris. 


29*3 ... 

... 29*62 

43*5 ... 

... 44*26 

26*2 ... 

. . . 25*51 

2*0 ... 

. . . 0*62 


100*00 


100*0 


100*00 
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M. Chaptal in his “ Chimie appliqu6e aux Arts,” mentions the 
silky blue ciystris fis forming on the surfece of the plates bf 
copper in the preparation of French Terdigris. As far, however, 
as my knowledge extends, no analysis of them has yet been 
given; this is the more remarkable, because the existence of 
thdse crystals may be considered as indicative of the perfection 
of the manufacture. 


Article II. 

Experiments and Calculations for cotnparing the Force of a Body 
in Motion with Dead Weight. By Co1. Beaufoy, FRS. 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, Btishey Heathy Sianimwe^ Aug* 10, 

In the last century, a remarkable difference of opinion sub- 
sisted amc^g philosophers respecting the momentum of bodies. 
The English and French mathematicians maintained that the 
momentum was the weight multiplied into the simple velocity. 
The Dutch, German, and Italian philosophers, on the contrary, 
asserted that the momentum was the niHIss multiplied into the 
square of the velocity. This controversy appears to have been 
conducted with a great deal of asperity, and in some instances 
recourse was had to personal abuse. 

The experiments to which the disputants appealed in support 
of their arguments not being satisfactory, has induced me to turn 
my attention to the subject, and endeavour to contrive an appa- 
ratus for making a series of experiments less liable to objection. 
How far this undertaking has been attended with success, is 
submitted to the readers of the Annah of Philosophy ; but 1 
think I have jiroved that a moving solid and a dead weight are 
not incommensurable with each otner. 

It is evident that when a stake is driven into the ground by a 
beetle, or a pile into the earth with an engine, the wood sinks 
lower and lower until the resistance it meets with equals the 
impetus of the impelling power ; and then it becomes an accu- 
rate measure of the momentum of the descending ram. The 
only difficulty in this investigation consists in finding the re*sist- 
ance the pile meets with. To accomplish this purpose, I caused 
to be made a well-formed spiral spring, and inclosed it in a 
cylinder of brass. This represents the opposition of the ground 
to the entrance of the pile. 

Through the centre of the cylinder and the middle of the 
inclosed helical spring, was inserte4 a circular brass rod ; this 
may be considered as representing tlie pile to be driven, and 
was sufficiently long to-^^^project beyond each extremity of the 
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‘cylinder* Tiie lower exli^ifcy^of the rod ran into 
cylinder^ which wae fixed to the larger one contaitiiii]g the enring^ 
and this Becond cylinder had a slit or groove cut in the Bfoe,' . oit 
whieh wee graduated a scale of inches, and parts’ of ^an inch. In^ 
this opening slid a vernier, which divided the scale into hun«^ 
dredths of an inch, but which was capable of being divided by 
the eye into smaller fractions. The upper part of the rod (Iftxt 
within the larger cylinder) had a shoulder wnich compressed the" 
spring when forced downwards ; at the same time the lower end 
pushed forward the vernier to mark the degree of compression 
the spring underwent by the application of an external force. 
As it was requisite, for reasons hereafter given, that the spring 
w'hen compressed should be retained in that situation ; a notched 
piece of brass was screwed to the side of the rod, each hollow 
being rather more than one-tenth of an inch asunder. Into these 
notches, or hollows, fell a click, which offered little resistance 
when the rod was forced downwards ; but effectually prevented 
its return by the action of the spring upwards. The apparatus 
rested on three strait and firm, but obliquely placed brass legs, 
and the upper part of the rod terminated with a circuliir piece of 
brass, for the purpose of receiving the impulse of the falling 
weight. 

Another part of the machine consisted of a vertical piece of 
wood resting on a frame secured by screws to the floor ; and on 
this upright by means of a mortice slid a projecting arm ; the 
whole representing a gibbet. From tfie horizontal arm by means 
of a fine thread hung a sphere of lead, which may be considered 
as representing the ram of a pile engine ; and the thread being 
out with a sharp pair of scissors, the ball fell, v;hich striking the 
brass plate, compressed the spring ; the rod at the same time 
pushing down the vernier, the exact contraction of the spring 
was found by examining the scale. To find the value or effort' 
the spring exerted, when thus compressed, the click was lifted 
up, the rod permitted to ascend, and the vernier kept in contact 
with the rod ; then, as many pounds and parts of a pound were 
gradually placed on the top of the rod until the vernier descended 
and stood at the same division as it did when forced down by 
the impetus of the descending weight. This was considered the 
measure of the momentum. 

The accuracy of these experiments partly depending on truly 
plaeuig the rod under the falling weight, prior to each expeiv^ 
ment, a conical plummet was hung from the arm of the gibbeti 
and the centre of the brass plate made to coincide with its apex. 

For better adjusting the exact height of the impinging body, 
a circular hole was made in the projecting arm, into which ww 
inserted a round peg^ about whicn the opposite end of the thread 
that suspended the weight wtis twisted ; and by turning the 
in Uie socket, after thO weight: had nearly gained its proper pom!^ 
thin, was acearalely adjusted* # 
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, {^lading the circular plate, and by this ii^ans compreasiag^be'^ 
spring, being both tedious and troublesome, a table was formed^ 
containing the requisite weight to press the rod every half incb« 

In Tabte I, column. 1 shows the compression of the spring in 
half inches. Column 2, the pounds, ounces, and drachms, mat 
produced the effect. Column 3, the pounds, with the ounces 
and drachms reduced to the decimals of a pound. Column 4^ 
^he difference between the numbers in Column 3. The sum of 
these differences 1-708, divided by 9, gives the mean effort when 
compressed half an inch ; and this last quotient divided by 6, 
and afterwards further reduced by decimal division, are the num-^ 
bers placed in the remaining columns of the same Table. The 
weights employed in these experiments were globes of lead, the 
larger one weighing one pound, the smaller eight ounces ; the 
lesser sphere was dropped from the height of 6, 12, and 18 
inches; but the larger one, for want of sufficient strength in the 
spring, was limited to the elevation of six inches. 

Column 1, of Table II, III, IV, and V, contains the number of 
times the ball struck the brass plate, it being requisite to continue 
the experiment till the effort of the spring counterbalanced the 
momentum of the falling weight. Column 2, the depression of 
the vernier after each blow ; and Column 3, the difference of the 
numbers in Column 2. The asterisk denotes the numbers 
included in taking the mean. 

From these experiments, a globe of lead weighing one pound 
avoirdupoise, and falling from the height of six inches, nas an 
impetus of 15,143 lbs. ; a leaden ball weighing half the former^ 
or eight ounces, and falling through the respective altitudes of 
6, 12, and 18 inches, acquired a momentum of 6,600, 12,899, 
and 19,6*00 pounds avoirdupoise. Half 15,143 is 7,572, which 
exceeds 6,600 by 972, or nearly one pound. This difference 
may be partly attributed to error in the experiments, and partly 
to elasticity, which may have a greater proportionable effect on 
the smaller sphere than on the larger. The resistance of the ait 
in these experiments is so trifling as to be unworthy of notice. 

It is demonstrable that if a body falls through any space, and 
moves afterwards with the velocity gained in falling, it will 
describe twice that space in the time of its falling. Assuming, 
therefore, that a body in this latitude falls in the first second of 
time, a space of 193,144 inches, or 16,095 feet, by a well-known 
theorem v = 2 g s \ g representing 16-095, the space a body 
falls in the first second of time ; s the height of 6, 12, and 1$ 
inches. 

The uniform velocity acquired by a body falling through the 
spaces of 6, 12, and 18 inches, will be 5,6736, 8,0238, and 
9,827 feet. On the supposition that the impetus i.s proportional ^ 
to some power of the velocity represented by w, V and v being 
symbols of the velocity, I and i those of the impetus. V" : u"* :: 

I : t ; and the exponent^fe = By comparing the 
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experiments made with the eight ounce weight with each othar, 
three values of the exponent m will be obtained, viz. m ss 
log. of I8-900 - log. of fl-600 . . « _ log. of 19’5»9 - log. of 1 2-flOO 

log. of 8-0S9t$ - kg. of &’61S6 ~ * ”* — log. of 9821 - log. of B-OSSS 

2^0626 .m - = 1*9817 ; the mean of 


log. of 9-627 - log. of 5*6766 


tiiese three exponents is 1*9929; which is so near the square of 
the velocity, that the momentum may be considered as the square*' 
of the velocity. 

From the experiments with the sphere of one pound moving^ 
with an uniform velocity of 6,6736 feet in a second, was given 
an impetus of 16,146 pounds ; and they proved the momentum 
to increase as the square of the elasticity. Hence may be cal- 
culated the dead weight sufficient to stop an 18 pound shot, 
moving with a velocity of 1000 feet in a second, 6*67o6~ : 
15*143 lbs. :: lOOU'^ lbs. : 470439 : This number multiplied by 
18 gives the product 8467902, the impetus of the cannon ball ; 
which is nearly 3780 tons ; a force so enormously great as hardly 
to be credible. 

The Ibllowing experiments are suggested on a larger scale, 
and in a different manner. 

Suppose several iron pipes screwed together in the shape of an 
inverted syphon, the two legs parallel to each other, and united 
by one bent into a semicircular form ; then into the shorter leg 
ol the syphon insert a piston, with a projecting iron spindle cut 
into notches for a pawl to slide so as to prevent its return back 
after being forced down. The syphon is then to have as much 
water poured into the longer leg as will raise it sufficiently high 
to reach the bottom of the piston inserted iu the other leg. 

Let a pile engine be afterwards brought over the piston, and 
llie ram permitted to fall ; this striking the iron spindle will, by 
pressing down the piston, force up the water in the other leg ; 
tlie pawl retaining the piston. The altitude of the elevated 
column of water may be determined by the piston's depression^ 
and this quantity being know n, with the diameter of the syphon 
previously measured, the wxight of the w^ater, and consequently 
the momentniu of the falling body can be found by calculation. 

It is recorded that the weight of a large battering ram, includ- 
ing the head, beam, iron hoops, chains, &c. weighed 41112 lbs. ; 
and jf it be presumed that the engine when employed in demo- 
lishing walls was impelled with a velocity of 12 feet per second, 
the momentum is equal to 277,93 tons ; an impetus that equals 
an 18 pound cannon shot, moving at the rate of 271,15 feet in a 
seconcl ; consequently the force communicated to balls by gun- 
pow^der is far more efficacious in destroying buildings than the 
most ponderous weapons used before the invention of fire arms. 

I remain, dear Sir, truly yours, Mark Beaufoy. 
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Table I,— ToWc of the Weighie requUUe to compren the Spring* 


1 

2 

S 

4 

J 






Comp. 

Weight 

1 

Weight. 

Diff. 

^ Comp. 

Wght. 

Comp. 

Wght. 


Wght. 

Inches. 

lb. 

oz. dr. 

lbs. 

lbs. 

Inches. 

lbs. 

Inches. 

lbs. 1 

Inches. 

llM. 

Oi 

4 

2 

0 

4-125 

— 

•1 

0*342 

•01 

•034 

•001 1 

*003 

l"* 

6 

6 

0 

fv375 

2*250 

*2 

0*683 

•02 

*068 

•002 

*007 

u 

8 

0 

0 

8*000 

1*625 

•3 

1*025 

•03 

•102 

•003 

•o\o 

• li 

2 

9 

5 

8 

9*343 

1*343 

•4 

1*367 

•04 

•137 

*004 

•014 


10 

15 

0 

10*937 

1*594 

•6 

1*708 

•05 

*171 

•005 

•017 

¥ 

S 

12 

8 

0 

12*500 

1*563 



•06 

*205 

•006 

*020 

3^ j 

13 

15 

0 

13*937 

1*437 



•07 

•239 

•007 

*024 

4 ! 

15 

8 

8 

15*503 

1*566 



*08 

*272 

•008 

•027 


17 

6 

O: 17*375 

1*872 



•09 

*307 ! 

*009 

•031 

5 

19 

8 

0 

* 19*500 

2*125 



•10 

•342 

•010 

*034 


Mean 1*708 


^2 I 
ij5 0 034 i 
ilo 0-003 I 

Table II. 


Experiment 1. 

Weight I lb. Fall G inches. 


Experiment 2. j 
Wght. 1 lb. Fall 6 in. I 


1 

2 


2 

3 


1 

0*791 

DifF. 

0810 

Diff*. 


2 

MSO 

0*339 

M37 

0*327 


3 

1*4.30 

0-.3()0 

1*428 

0-291 1 


4 

1*653 

0*223 

1*700 

0*272 1 


5 

1*907 

0*254 

1*917 

0*217 ' 


6 

2*142 

0*235 

2*200 

0*283 1 


7 

2 269 

0*127 

2*:198 

0-198 1 


8 

2*377 

0*1 OS 

2*532 

0*134 : 


9 

2-509 

0132 

1 2*666 

0 134 1 


10 

2*638 

0*129 

; 2 838 

0*172 1 

From Table I. 

11 

2*740 

0-102 

1 2*910 

0*072 

In. lbs. 

12 

2*858 

0*118 

3*092 

0*182 ! 

3*5 =13*937 

13 

2*964 

0*106 

3*298 

0*206 1 

0*3 = 1 *02.5 

14 

3*1:10 

0*166 

3*473 

0 175 

0*05 = 0*171 

15 

3*240 

0*110 

3*516 

0*043 j 

0*003 = 0 01 a 

16 

3*390 

0*150 

, 3*746 

0*2.30 


17 

3*501 

0*111 1 

1 3 934 

1 0 188 : 

1 Momentum 15*143 

18 

3*617 

0*116 1 

|! •3*883 

! 


19 

3*6.32 i 

0*015 1 

1: 3*812 

1 


20 

3*748 i 

0-116 I 

i; 3*809 


-* 

21 

3*764 

0*016 ! 

• 3*854 



22 

3*871 1 

0*107 


i 

1 

i 

23 

3*878 1 

0007 

15*358 


1 

24 

•3-868 



1 

1 

25 

, 3856 


S-839 

1 


26 

3*871 


1 

! 


27 

3-877 






4)15*472 


1 • 




3-868 


! 



Exp. 2 

3-839 





Mean 

3'853 
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Table III^ 


Experiitnent 3. 

{ Experiment 4. 

t 

8'0txnc6s» Fttll 6 kidies* 

I^WeightSoz 

. FaU6in. 

I 

I 

1 *• 

3 

1 ^ 

3 


i 

0'484 

DIff. 

1 0-317 

DHT. 

i 

% 

0*492 

0*068 

1 0*502 

0*185 

t 

s 

0585 

0*093 

' 0*638 ! 

0-136 


4 

0*710 

0-125 

1 0-730 1 

0*092 


5 

0*848 

0-138 

. 0-817 i 

0*087 1 

From Table I. 

6 

0*941 

0-093 

1 0-843 1 

0*026 

In. Ibi. 

7 

0-958 

0*017 

i 0-906 

} 0*063 

1 =6375 

8 

1*034 

0*096 

0-958 

0*053 I 

*06 = 205 

9 

1*066 

0-012 

1 1-064 

0*106 1 

‘ *005 » 020 

10 

1 053 


j 1-063 



11 

1*038 


1 1 -060 


I Alomentum 6*600 

12 

•1-068 


! •i-oss 

' i 


13 

1*067 


, 1*054 

1 1 

i| 

14 

1-071 


! 1*087 

! i 

ii 

15 

1*066 


: 1*068 


,1 


4) *272 


I 4)*262 

ij 


1*068 


1 1*065 

! 

i 

£x|h 4 

1*065 


! 


i 

Mean 

1*066 


t 

! 


1 


Table IV. 


Experiment 5. 

Experiment 6. 



Weight 8 ounces. 

Fall 1 foot. 

Wght. 8oz. 

Fall i foot. 

i 


1 

2 

3 

! 2 ! 

3 

! 

1 


1 

0-629 

Diff. 

0-572 

DitF, 

1 

I 


• 2 

0-844 

0*215 

i 0-888 

0-.3I6 

1 


3 

1118 

0-274 

1 1-I2T , 

0-239 



4 

1-343 

0-225 

, 1-370 

0-243 



5 

1*494 

0-151 

' 1-616 

0*246 



6 

1-711 

' 0 217 

1-720 

0-104 



7 

1*840 

0-129 

1-837 

0*117 



8 

1-970 

0-130 

1-951 

0-114 

From Table I- 

9 

2079 

0-109 

2-052 

0*101 

In- 

lbs. 

10 

2-203 

0-124 

2-150 

0-098 

3^ 

12*500 

11 

2-337 

0-134 

2-224 

0-074 

•1== 

342 

12 

2-438 

O-iOl 

2*351 

0-127 

*01 = 

034 

13 

2-5^7 

0*099 

2*446 

0-095 

*007 = 

024f 

14 

. 2*566 

0*029 

2*573 

0-127 



15 

2*704 

0*138 J 

! 2-717 

0-144 

Momentum 

12*900' 

16 

2-816 

0-112 1 

1 2*800 

0*083 



17 

3*068 1 

0*252 1 

28^)6 

0*096 

1 


18 

•3-085 

0-017 i 

3*062 i 

0 166 

1 


19 

3*085 


3*120 , 

0-062 



20 

3*063 


i 3*162 

0*042 



21 

3-078 


•3 153 


i 



4)12-311 


3*153 

i 3-102 : 


i 



3-078 


3*156 ' 




Exp. 5 

3*156 


3*156 




Mean 

, 3*117 


i 
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Tab<.e V. 


, Experiment!. 

j Experiment 8. 

.| 

Weight 8 oz. Fall 18 inches. 

Weight 8 oz 

. Fall 18 in. 

w 

1 

2 

3 

2 

3 

1 

0769 

Diif. 

0-750 

Diff. 


2 

M61 

0-392 

1-079 

0-329 


3 

1-445 

0-884 

1-388 

0-309 


4 

1-758 

0-313 

1-730 

0342 


5 

1-930 

0-172 

2*019 

0-289 

1 

6 

S'839 

0309 

*•264 

0-245 


7 

2-303 

0*064 

2*417 

0-153 


8 

2-589 

0-286 

2*528 

O-llI 


9 

*•788 

0-199 

2 740 

0*212 


10 

2*913 1 

0 125 

2*797 

0*057 

From Table L 

11 

3*007 1 

0-094 

2-888 

0*091 

12 

13 

14 

15 

16 

17 

3 427 
3*637 

3- 788 
3*821 
3*874 

4- 258 

0-420 

0210 

0-151 

0033 

0-C53 

0-384 

3-187 
3-338 
t 3 437 

1 3518 

I 3942 

4 222 

0*299 

0*151 

0-099 

0-081 

0*424 

0*280 

In. lbs. 

5« 19^500 
•02« -068 
*000i= *031 

5Iomentam 19^399 

18 

4-4()6 

0-148 

4-456 

0-234 


19 

4*438 

0-032 

4590 

0-134 


20 

4*604 

0-166 

4-657 

: 0*067 


21 

4-8^9 

0-225 

4*832 

0*175 

1 

22 

4-829 

0-000 

4-834 

1 0-003 


23 

4-8.54 

0-025 

4*782 i 

1 


24 

*5*(H)0 

0-146 

4-775 

j 

1 

25 

4*929 


4-872 

j 


26 

4-952 


1 4*858 



27 

5-200 

4)20*081 

5-0*0 

* ” 

*4-953 

5-270 

4 954 
4-980 


!i 

Exp. 7 

5-039 


, 5-0,39 


1 

Mean 

5-029 

> 



! 
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Article 111. 

Astronomical Observatiom, 1822. 
By Gol. Beaufoy, FRS. 

Rushey Heath, near Stanmore. 

Latitude 51^ 37' 44*3" North. Jjongitude West in time V 


June 30. Immersion of asmali star hf the mooif 17*» 0* 23*1 " Siderial Time. 

Aug. 2, Lunar edipse Y** 14 ^2 33*0^ Mean Time at Bushcf. 
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Article IV. ' 

On Sounds excited in Hydrogen Gas. By John Leslie, Esq 
I FUSE.&c.&e.'^ 

It is well knowtf that the intensity ofisound is diminished by 
the rarefaction of the medium in which it is produced. We 
might, therefore, expect the sound excited in hydrogen gas to 
be feebler than what is, in like circumstances, produced in atmo- 
spheric air. But the difference is actually much greater. 

A small piece of clock-work, by which a bell is struck every 
half minute, being placed within the receiver of^an air-pump, a 
successive rarefaction was produced ; and after the air had been 
rarefied 100 times, hydrogen gas was introduced. But the sound, 
so far from being augmented, was at least as feeble as in atmo- 
spheric air of that extreme rarity, and decidedly much feebler 
than when formed in air of its own density, or rarefied 10 limes. 

•The most remarkable fact is, that the admixture of liydrogen 
gas with atmospheric air has a predominant influence in blunting 
or stifling sound. If one half of the volume of atmospheric air 
be extracted, and hydrogen gas be admitted to fill tlie vacant 
space, the sound will now become scarcely audible. 

These facts, I think, depend partly upon the tenuity of hydro- 
gen gas, and partly upon the rapidity with which the pulsations 
of sound are conveyed through this very elastic medium. The 
celerity of the transmission of sound through common air is the 
same in every degree of rarefaction ; but in hydrogen gas, it is 
more than three times swifter. The bell, therefore, strikes a 
medium which is at once thin and fugacious ; fewer particles are 
struck, and these sooner escape from the action of the stroke. 
To produce undulations similar to what are excited in atmo- 
spheric air, or to cause equal reciprocations in the tide of sound, 
it would require the impulse to be as the square of the celerity, 
or 10 times greater than on common air. If this view of the 
matter be just, I should expect the intensity of the sound to be 
diminished 100 times, or in the compound ratio of its tenuity 
and of the square of the velocity with which it conveys the vibra- 
tory impressions. 

When hydrogen gas is mixed with common air, it probably 
does nt)t intimately combine, but dissipates the pulsatory impres- 
sions before the sound is vigorously formed. 

It would be desirable to prosecute such observations with 
different gas, and at various degrees of rarefaction. But I have 
not yet found time, and merely throw out these hints for subse- 
quent examination and research. John Leslie. 


* From tlie Transactions of the Cambridge Philosophical Society. 
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Article V. 

Account of an Assemblage of Fossil Teeth ani Bones, of Elephant, 
Rhinoceros, Hippopotamus, Bear, Tiger fend Hyana, and 16 
other Animals ; discovered in a Cave at Kirkdale, Yorkshire, 
in the Year 1821 : with a Comparative View of Jive similar 
Caverns in various Parts oj' England, and others on the Conti- 
nent. By the Rev. William Buckland, FRS. FLS. Vice-Pre- 
sident of the Geological Society of London, and Professor of 
Mineralogy and Geology in the University of Oxford, &c. 

(Concluded from p. 145.) 

In many of the most highly preserved bones and teeth, there 
is a curious circumstance which, before I visited Kirkdale, had 
convinced me of the existence of the den, viz. a partial polish and 
wearing away to a considerable depth of one side only; many 
straight fragmeni^s of the larger bones have one entire side, or 
the fractured edges of one side rubbed down and worn completely 
smooth, while tlie opposite side and ends of the same bone are 
sharp and untouched ; in the same manner as the upper portions 
of pitching stones in the street become rounded and polished, 
while their lower parts retain the exact form and angles which 
they possessed when first laid down. This can only be explained 
by referring the partial destruction of the solid bone to friction 
from the continual treading of the hysenas, and rubbing of their 
skill on the side that lay uppermost in the bottom of the den. 
In many of the smaller and curved bones also, particularly in 
those of the lower jaw, the convex surface only is uniformly that 
which has been worn down and polished, while the ends and 
concave surface have suffered no kind of change or destruction ; 
and this also admits of a similar explanation ; for the curvature 
of the bone would allow it to rest steady under constant treading 
only in this position ; as long as the concave surface was upper- 
most, pressure on either extremity would cause it to tilt over and 
throw the convex side upwards ; and this done, the next pres- 
sure would cause its two extremities to sink into any soft sub- 
stance that lay beneath, and give it a steady and fixed position. 
Such seems to have been the process by which the curved frag- 
ments I allude to have not only received a partial polish on the 
convex side only, but have been submitted to so much friction, 
that in several instances more than one-fourth of the entire 
thickness of the bone, and a proportionate quantity of the outer 
side of the fan^s and body of the teeth have been entirely worn 
away. I can imagine no other means than the repeated touch 
of the living hyoenas’ feet and skin, by which this partial wearing 



;174 Mtv. Mr. ’■Bitekhtn^s^Awounl qf j'oml Tttth.tmA {SaRfrr. 

away and polish can have been produced ;* for the process of 
rolling by water would have made pebbles of thigin, or at least 
would have broken off the edges of the teeth and delicate points 
of the fractured extremities of the bone, which still remain 
untouched and sbarp. 

I have already l^ted that the greatest number of teeth (tiidse 
of the hyaena excepted) belong to the ruminating animals ; from 
«lildiildi' it is to be inferred that they formed the ordinary prey of 
the hyaenas. I have also to add that very few of the teeth of 
these animals bear marks of age ; they seem to have perished by 
a'violent death in the vigour of life. With respect to the horns 
of deer that appear to have fallen off by necrosis, it is probable 
that the hyaenas found them thus shed, and dragged them home 
for the purpose of gnawing them in their den ; and to animals so 
fond of bones, the spongy interior of horns of this kind would 
not be unacceptable. 1 found a fragment of slags’ horn in so 
'Small a recess of the cave, that it never could have been intro- 
'duced, unless singly, and after separation from the head ; and 
near it was the molar tooth of an elephant. I have seen no 
-remains of horns of oxen, and perhaps there are none, for the 
bony portion of - their interior being of a porous spongy nature, 
would probably have been eaten by the hyaenas, while the outer 
■case, being of a similar composition to hair and hoofs, would not 
long have escaped total decomposition. For the same reason 
•the horn of the rhinoceros, being merely a mass of compacted 
hair-lake fibres, has never been found fossil in gravel beds with 
the bones of that animal, nor does it occur in the cave at Kirk- 
dale. I have been told that sheeps’ horns laid on land for mamu'e 
will be consumed in ten or a dozen years ; the calcareous matter 
of bone being nearly allied to limestone, is the only portion of 
•animal bodies that, occurs in a fossil state, unless when preserved, 
like the Siberian elephant, of the same extinct species with that 
of Kirkdale, by being frozen in ice, or buried in peat. 

The extreme abundance of the teeth of water rats has also 
been alluded to ; and though the idea of hyaenas eating rats may 
appear ridiculous, it is consistent with the omnivorous appetite 
of modern hyaenas ; nor is the disproportion in size of the animal 
to that of its prey, greater than that of wolves and foxes, which 
are supposed by Capt. Parry to feed chiefly on mice during the 
long winters of Melville Island. Our largest dogs eat rats and 
Juice ; jackalls occasionally prey on mice, and dogs and foxes 
will eatfrogs. It is probable, therefore, that neither the size nor 

* 1 have been infonned by an oiHcer in India that passing by a tiger’s den in the 
absence of the tiger, be examined tlie interior, and found in the middle of it a large 
,|Katioii<of stone on which die tiger repdsed, to be worn smooth and polished by the £nc- 
tioa.of'his body. The some thing may be seen on marble steps and altars, and even 
metallic statues in places of worship that are favourite objects of pilgrimage : they are 
often deeply worn and polished by the knees, and even Ups of pilgrims, to a degree that 
withoutexj^enee of did fact we could scarcely have anticipated. 
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aqoUtic of water rat woold secure it froni'the h y w MW . 
Tn^' might occjaiondly also have eaten mice, weasels,- tdbbite, 
ibxes, wolves, and birds ; and in masticating the bodies of these 
‘WOIAU' animals with their coarse conical teeth, many bones and 
'fragments of bme would be pressed outwarde through theiriips, 
awfall neglected to the ground. 

The occurrence of birds’ bones may be explmned by the pro- 
oability of the bymnas finding them dead, and taking them-hmne, 
as- usual, to eat in their den : and the fact, .that four of ^e ohiy 
five bones of birds I have seen from Kirkdale are those of the 
idna, may have arisen from the position of the quill feathers on 
it, and the small quantity of fleshy matter that exists on the 
outer extremity of the wing of birds ; the former affording an 
obstacle, and the latter no temptation to the hya^ias to devour 
them. Two of the five bones here mentioned, in size and fSanuy 
and the position of the points at the base of the quills, exactly 
resemble the ulna of a raven ; a third approaches as closely to 
the vSpanish runt, which is one of the largest of the pigeon tnbe; 
a fourth bone is the r>ght ulna of a lark ; and a fifth, the coracmd 
process of the right scapula of a small species of duck resem- 
bling the Anas sponsor, or summer duck.* 

With respect to the bear and tiger, the remains of which are 
extremely rare, and of which the teeth that have been fbuad 
indicate a magnitude equal to the great Ursus spelaeus of the 
caves of Germany, and of the largest Bengal tiger, it is more 
probable that the hyaenas found their dead carcases and dragg«»d 
them to the den, than that they were ever joint tenants of the 
same cavern. It is, however, obvious that they were all at' the 
same time inhabitants of antediluvian Yorkshire. 

In the case of such minute and burrowing animals as the 
mouse and weasel, and, perhaps, the rabbit and fox, it is possi- 
ble that some of them may have crept into the cave by undisco- 
vered crevices, and there died since the stoppage of its mouth ; 
and in such case their bones would have been found lying on the 
surface of the mud before it was disturbed by digging : as - no 
observations were made in season as to this point, it must 
remain unsettled, till the opening of another cave may give 
opportunity for more accurate investigation. This unoertainty, 
however, applies not to any of the extinct species, or to the 
larger animals, whose habit it is not to burrow in? the ground, 
nor even to those of the smaller ones, e. g. the water rat, frag- 
ments of whose bones and teeth are found imbedded in the 
antediluvian stalagmite, and cemented by it both to the exterior 
and internal cavities of bones belonging to the hysenas- and other 
extinct spei^es, which, beyond all doubt, were lodged in the den 

• 

* For> my knowMge of th^ and many other bones I have horn , I >ain 

indebted to a careful examination and comparison of them made by Mr, Brooks, in ^his 
most valuable collection of osteologlcal preparations. Mr. Clift also has kindly assisted 
me at the Koyal Oallege of Surgeons in furtherance of the same objefct. 
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before the period of the introduction of the m^d. Should it turn 
out that since this period the cave has been accessible to foxes 
and weasels, it is possible that some of the birds also may have 
been introduced by them. The evidence of this, however, rests 
on a fact not yet carefully ascertained, viz. whether the bones iti 

S iestion were buried, like those of the extinct animals, beneath 
e mud, or lay on its surface ; the state of one of the ravens' 
bones, containing stalagmite in its central cavity, seems to indi* 
cate high antiquity ; and the quarryman, who was the first to 
enter the cave, assured me, that he has never seen a single bone 
of any kind on the surface, nor without digging into the sub- 
stance of the mud. 

As ruminating animals form the ordinary food of beasts of 
prey, it is not surprising that their remains should occur in such 
abundance in the cave ; but it is not so obvious by what means 
the bones and teeth of the elephant, rhinoceros, and hippopota- 
cnus, were conveyed thither. On the one hand, the cave is in 
general of dimensions so contracted (often not exceeding three 
feet in diameter), that it is impossible that living animals of these 
species could have found an entrance, or the entire carcases of 
dead ones been floated into it ; moreover, had the bones been 
washed in, they would probably have been mixed with pebbles 
and rounded equably by friction, which they are not : on the 
other hand, it is foreign to the habits of the hyaena to prey on 
the larger pachydermata, their young perhaps excepted. No 
other solution of the difficulty presents itself to me, than that the 
remains in question are those of individuals that died a natural 
death ; for tnough an hyeena would neither have had strength to 
kill a living elephant or rhinoceros, or to drag home the entire 
carcase of a dead one, yet he could carry away, piecemeal, or 
acting conjointly with others, fragments of the most bulky 
animals that died in the course of nature, and thus introduce 
them to the inmost recesses of his den. 

Should it be asked why, amidst the remains of so many hun- 
dred animals, not a single skeleton of any kind has been found 
entire, we see an obvious answer in the power and known habit 
of hyjenas to devour the bones of their prey ; and the gnawed 
fragments on the one hand, and album graecuni on the other, 
afford double evidence of their having largely gratified this 
natural propensity : the exception of the teeth and numerous 
small bones of the lower joints and extremities that remain 
unbroken, as having been too hard and solid to afford induce- 
ment fpr mastication, is entirely consistent with this solution. 
And should it be further ask^d, why we do not find at least the 
entire skeleton of the one or more hyaenas that (Med last, and 
left no survivors to devour them ; we find a sufficient reply to 
this question, in the circumstance of the probable destruction of 
the last individuals by the diluvian waters : on the rise of these 
had there been any hyeenas in the den, they would have rushed 
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out, and fled for safety to the hills ; and if absent, they could by 
no possibility liave^ returned to it from the higher levels : that 
they did so perish on the Continent is obvious, from the disco«» 
very of their bones in the diluvial gravel of Germany, as well as 
in the caves. The same circumstance will also explain the reason 
why there are no bones found on the outside of the Kirkdale 
cave, as described by Busbequius on the outside of the hyaenas" 
dens in Anatolia ; for every thing that lay without on the ante-^ 
diluvian surface, must have been swept far away, and scattered 
by the violence of the diluvian waters ; and there is no reason for 
believing that hyaenas, or any other animals whatever, have 
occupied the den at any period subsequent to that catastrophe* 

Although the evidence to prove the cave to have been inha- 
bited as a den by successive generations of hyaenas, appears thus 
direct, it may be as well to consider what other hypotheses may 
be suggested, to explain the collection of bones assembled in it. 

1. It may be said, that the various animals had entered the 
cave spontaneously to die, or had fled into it as a refuge from 
some general convulsion : but the diameter of the cave, as has 
been mentioned before, compared with the bulk of the elephant 
and rhinoceros, renders this solution impossible as to the larger 
animals ; and with respect to the smaller, we can imagine no 
circumstances that would collect together, spontaneously, ani- 
mals of such dissimilar habits as hyaenas, tigers, bears, wolves, 
foxes, horses, oxen, deer, rabbits, water-rats, mice, weasels, and 
birds. 

2* It may be suggested that they were drifted in by the waters 
of a flood : if so, either the carcases floated in entire ; or the 
bones alone w^ere drifted in after separation from the flesh : in 
the first ol these cases, the larger carcases, as we have already 
stated, could not have entered at all ; and of the smaller one^, 
the cave could not have contained a sufficient number to supply 
l-20th part of the teeth and bones ; moreover, the bones would 
not have been broken to pieces, nor in different stages of decay. 
And had they been washed in by a succession of floods, we 
should have had a sucdession of beds of sediment and stalactite, 
and the cave would have been filled up by the second or third 
lepetition of such an operation as that which introduced the 
single stratum of mud, which alone occurs in it. On the other 
hypothesis, that they were drifted in after separatiorT from the 
flesh, they would have been mixed with gravel, and at deast 
slightly rolled on their passage ; and it would still remain to be 
shown by what means they were split and broken to pieces, and 
the disproportion created which exists between the num^rs of 
the teeth and bones. They could not*, have fallen in through the 
fissures ; for these are closed upwards in the substance of the 
rock, and do not reach to the surfacje. 

The third, and only remaining hypothesis that occurs to mais, 
that they were dragged in for food by the hyaenas, who caught 
New Henes, vol, iv. n 
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Aeir prey in the immediate vicinity of their den ; and as they 
Gould not have dragged it home from any yery great distances, 
it follows that the animals they fed on all lived and died not far 
foomihe spot where their remains are found. 

The accumulation of these bones then appears to have been||i 
long process going on during a succession of years, while ali the 
amimals in question were natives of this country. The general 
dispersion of similar bones through the diluvian gravel of higii 
latitudes, over gveat part of the northern hemisphere, shows that 
the period in which they inhabited these regions, was that 
immediately preceding the formation of this gravel, and that they 
perished by the same waters which produced it. M. Cuvier has 
moreover ascertained, that the fossil elephant, rhinoceros, hippo- 
potamus, and hysena, belong to species now unknown ; and as 
there is no evidence that they have at any time, subsequent to 
the formation of the diluvium, existed in these regions, we may 
conclude that the period, at which the bones of these extinct 
apecies were introduced into the cave at Kirkdale, was antedilu- 
vian. Had these species ever re-established themselves in the 
nortliern portions of the world since the deluge, it is probable 
their remains would have been found, like those of the ox, horse, 
deer, hog, &c. preserved in the post-diluvian accumulations of 
gravel, sand, silt, mud, and peat, which are referable to causes 
still in operation, and which, by careful examination of their 
relations to the adjacent country, can be readily distinguished 
from those which are of diluvian origin. 

The teeth and fragments of bones above described seem to 
have lain a long time scattered irregularly over the bottom of 
the den, and to have been continually accumulating until the 
introduction of the sediment in w^hich they are now imbedded, 
and to the protection of which they owe that high state of pre- 
servation they possess. Those that lay long uncovered at the 
bottom of the den, have undergone a decay proportionate to the 
time of theit exposure ; others that have lain only a short time 
before the introduction of the diluvian mud, have been preserved 
by it almost from even incipient decomposition. 

Thus the phenomena of this cave seem referable to a period in 
which the world was inhabited by land animals, bearing a general 
resemblance to those now existing, before the last inundation of 
the earth; but so completely has the violence of that tremendous 
convulsion destroyed and remodelled the form of its antediluvian 
surface, that it is only in caverns that have been protected from 
its ravages, that we may hope to find undisturbed evidence of 
eve^ in the period immediately preceding it. The bones 
already described, and the stalagmite formed before the introduc- 
tion of the diluvial mud, are what I consider to be the products 
of the period in question., It was indeed probable, before the 
discovery pf this cave, from the abundance in wrhich the remains 
of similar species occur in superficial gravel beds which cannot 
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be referred to any other than a diluvial origin, that such animals 
were the antediluvian inhabitants of this country ; but th6 proof 
was imperfect, as'it has been said they might have been drifted 
or floated hither by the waters, from warmer latitudes ; but fee 
facts developed in this charnel house of the antediluvian forests 
of Yorkshire show that there was a long succession of years in 
which these animals had been the prey of the hysBnas, which, 
like themselves at that time, must have inhabited these regions 
<>f the earth ; and it is in the diluvial wreck occurring in such 
latitudes that similar bones have been found buried in the state 
of grave bones over great part of northern Europe, as well as 
North America and Siberia. The catastrophe producing this 
gravel appears to have been the last event that has operated 
generally to modify the surface of the earth, and the few local 
and partial changes that have succeeded it, such as the forma- 
tion of deltas, terraces, tufa, torrent-gravel, and peat-bogs, all 
conspire to show, that the period of their commencement was 
subsequent to that at which the diluvium was formed.* 

It is in the highest degree curious to observe, that four of the 
genera of animals whose bones are thus widely diffused over the 
temperate, and even polar regions of Ihe northern hemisphere, 
should at present exist only in tropical climates, and chiefly south 
of the equator ; and that the only country in which the elephant, 
rhinoceros, hippopotamus, and nyaena, are now associated, is 
Southern Africa. In the immediate neighbourhood of the Cape 


* It was stated in describing the locality of the cave at Kirkdale, and on comparing it 
witli the fact of its containing the remains of large and smaU aquatic animals, that there 
was probably a lake in this part of the country at the period when they inhabited it ; and 
this hypothesis is rendered probable by the form and disposition of the hills that still 
encircle the Vale of Pickering. 

Inclosed on the soutli, the west, north-west, and north, by the lofty ranges of the 
Wolds, the Howardian hills, the Hambleton hills, and Kastern Moorlands, the waters 
of this vale must either run eastward to Filey Bay, or inland towards York ; and such is 
the superior elevation of the strata along the coast, that the sources of the Derwent, ris- 
ing almost close to the sea, near Scarborough and Filey, are forced to run west and south- 
ward 50 miles inland away from the sea, tiU falling into the Ouse, they finally reach it 
by turning again eastward throngli the Humber. The only outlet by which this drain- 
age is accomplished, is the gorge at New Malton ; and though it is not possible to 
ascertain what was the precise extent of this antediluvian lake, or how much of the low 
^districts, now constituting the A'^aie of Pickering, may have been excavated by. the same 
diluvian waters that produced the gorge ; it is obvious that without the existence of this 
much of the district within it would be laid under water ; and it is equally 
obvious that the gorge is referable to the agency of diluvian denudation, the ravages of 
which have not, perhaps, left a single portion of the antediluvian surface of the whole 
earth,, which is nottenm and re-niodcfied, so as to have lost all traces of the exast features 
it bore antecedently to the operations of the deluge. 

It^is probable, that inland lakes were much more numerous than they are at present, 
before the excavation of the many gorges by which our modem rivers make their escape; 
and this is consistent wirii the frequent occurrence of the remains of the hippopotamus in 
> the diluvian gravel of Endhnd, and of various parts of Europe. It is not unhkely that, 
in this antedUuvian period, England was connected with Ihe Continent, and that the 
excavation of the shallow channel of the Straits of Dover, and of a considerabie portion 
of that part of the German ocean which lies between the east coast of En^nd and the 
.moalhs of the £3be and Rhine, may> have be^ the effect of diluvial demidarion. The 
avenip d^th of all this tract oS water is to be less than 30 fatbmsa* 
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they all live and die together, as they formerly did in Britain ^ 
while the hippopotamus is now confined exclusively to Africa^ 
and the elephant, rhinoceros, and hyasna, are also diffused 
widely over the continent of Asia. 

Such are the principal facts I observed in the interior of thet;^ 
cave at Kirkdale, and such the leading conclusions that seem to 
arise from them ; and I cannot sufficiently lament that I was not 
present at its first opening, to witness the exact state in which it 
appeared, before any part of the surface of the mud had been 
disturbed. 

From the description given of the state of the bones, and of 
the mud and stalactite that accompany them, w^e may extract 
the following detailed history of the operations that have succes* 
sively been going on within the cave. 

1. There appears to have been a period (and if we may form 
an estimate from the small quantity of stalagmite now^ found on 
the actual floor of the cave, a very short one), during which this 
aperture in the rock existed, but was not tenanted by the hyaenas. 
The removal of the mud which now entirely covers the floor, 
would be necessary to ascertain the exact quantity of stalagmite 
referable to this period ; but it cannot be very great, and can 
only be expected to exist where there is much stalactite also 
upon the roof and sides. 

The second period was that during wdiich the cave ^vas inha- 
bited by the hyaenas, and the stalactite and stalagmj^te were still 
forming. The constant passage of the hysenas in so low a cave, 
would much interrupt this formation ; as they would strike off 
the former from the roof and sides by their constant ingress and 
egress ; and accordingly in some specimens of the breccia, we 
find mixed with the bones, fragments of stalactite, that seem to 
have been thus knocked off from the roof and sides of the cave, 
while it was inhabited by hyaenas before the introduction of the 
mud ; I have one. example of a hollow stalactitic tube that lay in 
an horizontal position in the midst of, and parallel to, some long 
splinters of bone and the unbroken ulna of a rat ; all these arc 
united by stalagmite ; and it is impossible that this stalactitic 

E could have been formed in any other than a vertical position, 
ging from the roof or sides. In other specimens of the 
breccia, 1 have split fragments of the teeth of deer and hyaena ; 
and in almost every portion 1 have seen, either of this breccia or 
of the* antediluvian stalagmite, there are teeth of the water-rat. 
Mr. Gibson possesses a mass exceeding a foot in diameter, com- 
posed of fragments of many large bones, mixed with some teeth 
of rhinoceros and several of the larger animals, and also of rats, 
all adhering firmly together ia a matrix of stalagmite. It did not 
occur to me, while on the spot, to examine whether the bottom 
of the cave is any where pojished (like the tiger’s den before 
alluded to), in those parts which must have been the constant 
gangway of the bysDuas ; but tlie universal cover of mud by 
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which it is buried, renders it necessary that this should be 
removed, in order to the observation I suggest. During the 
formation of this stalactitic matter, no mud appears to have been 
lintroduced ; and had there been any in the cave at the time 
while the osseous breccia was forming, it would either have 
excluded all access of the stalagmite to the bones, or have been 
mixed and entangled with it in very large proportions, forming a 
ijpongy mass, such as it does at the root of the stalagmites that 
lie on its surface. 

The third period is that at which the mud was introduced and 
the animals extirpated, viz. the period of the deluge. I have 
already stated that the animal remains are found principally in the 
lower regions of this sediment of mud, which appears to have 
been introduced in a fluid state, so as to envelope the bony frag- 
ments then lying on the bottom of the cave : and the power of 
water to introduce such sediments is shown by the state of 
Wokey Hole, and similar caverns in the Mendip Hills, and 
Derbyshire, winch are subject to be filled with water occasion- 
ally by heavy land llooJs. The effect of these floods being to 
leave on the floor a sediment of mud precisely similar to that 
w'hich covers the bones and osseous breccia in the cave of Kirk- 
dale. I have also mentioned that there is no alternation of this 
mud with beds of bone or of stalagmite, such as would have 
occurred had it been produced by land iloods often repeated ; 
once, and once only it appears to have been introduced ; and 
we may probably consider its vehicle to have been the turbid 
^vaters of the same inundation that produced the diluvial gravel: 
these would enter and fill tlie cave, and there becoming quies- 
cent, would deposit the mud suspended in them (as we see daily 
silt and warp deposited in quiet spots by waters of muddy rivers) 
along the wiiole bottom of the den, where it has remained undis- 
turbed ever since. We cannot refer this mud to a land flood, or 
a succession of land floods, partly for the reasons before stated, 
and partly from the general dryness of the cave ; had it been 
liable to be filled with muddy water, it would have been so at 
the time I visited it in December, 1821, at the end of one of the 
most rainy seasons ever remembered ; but even then there were 
not the slightest symptoms of any such occurrence, and a few 
scanty droppings from the roof were the only traces of 
within the area of the cavern. 

The fourth period is that during w^hich the stalagmite wa» 
deposited which invests the upper surface of the mud. The 
quantity of this stalagmite appears to be much greater than that 
formed in the two periods during, and*before which, the cave was 
tenanted by hyaenas. In the whole of this fourth period, no 
creature appears to have entered the cave, with the exception 
possibly of mice, weasels, rabbits, and foxes, until it was opened, 
last summer, and no other process of any kind appears to have 
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been going on in it except the formation of <stalactitic infiltra- 
tions ; the stratum of diluvial sediment marks the point of time 
at which the latter state of things began and the former ceased. 
As there is no mud at all on the top or sides of the cave, we have* 
dlo mark to distinguish the relative quantities of stalactite formed 
on these parts during the periods we have been speaking of: 
should it, however, contain in any part a fragment of bone or 
tooth of any of the extinct animals, it will follow that this part 
was antediluvial. A further argument may be drawn from the 
limited quantity of post-diluvian stalactite, as well as 1‘rom the 
undecayed condition of the bones, to show that the time elapsed 
since the introduction of the diluvian mud, has not been one of 
excessive length. 

The arguments arising from the detail of facts we have been 
describing, are applicable to the illustration of analogous pheno- 
mena, where the evidence of their history is less complete. 
In our own country there are five other instances of bones simi- 
larly deposited in caverns, the origin of some of which, though 
not before satisfactorily made out, becomes evident as a corol- 
lary from the proofs aftorded by the cave at Kirkdale : these are 
in Glamorganshire, Somersetshire, Derbyshire, and Devoii- 
ehire. 

1. The first is in the parish of Nicholaston, on the coast of 
Glamorganshire, at a spot called Crawley Hocks, in Oxwich 
Bay, about 12 miles SW. of Swansea ; it was discovered in the 
year 1792, in a quarry of limestone, on the property of T. M. 
Talbot, Esq. of Penrice Castle, and no account of it has, T 
believe, been ever published ; some of the bones, however, are 
preserved in the collection of Miss Talbot, at Penrice ; they are 
aa follows ; 

Elephant. — Three portions of large molar teeth. 

Rhinoceros. — Right and left ossa humeri. 

One atlas bone. 

Two molar teeth of upper jaw. 

Ox. — First phalangal bone of left fore foot. 

Stag.— Lower extremity of the horn. 

Three molar teeth. 

One first phalangal bone, right leg. 

Hyaena. — Two canine teeth, much worn. 

These bones were found in a cavity of mountain limestone^ 
which was accidentally intersected, like the cave at Kirkdale, in 
working a quarry : they have a slight ochreous incrustation, and 
a little earthy matter adhering to them ; but are not in the least 
degree rolled ; and the coddyles of the two himieri of the rhino- 
ceros, belonging to different individuals, have in each case been 
etitiridy broken off, as if by^ gnawing. The two canine teeth of 
bywna (worn down to the stumps), ^at were found in the same 
cave with them, afford ground for probable conjecture as to the 
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means by which those bones were thus broken, as well as intro* 
duced into this cave in Glamorganshire.'*^ 

2. The next case I shall mention is that of teeth and bones of 
elephants and other animals discovered in the Mendip Hdls in 
cavities of mountain limestone, which were lined, and nearly 
filled with ochreous clay. These are preserved in the collection 
of the Rev. Mr. Catc.ott, in the City Library at Bristol, The 
foil )wing account of them is extracted by my friend the Rev. 
W. D. Conybeare, from Mr, CatcotCs MS. notes : helms added 
also a few explanatory observations. 

The ochre nits were worked about the middle of the last 
century, near tlie summit of the Mendip Hills on the S. of 
the village of Hutton, near Ranwell, at an elevation of from 300 
to 400 feet above the level of the sea: they are now abandoned- 
‘‘ The ochre was pursued through fissures in the mountain 
limestone, occasionally expanding into larger cavernous cham- 
bers, their range being in a steep descent, and almost perpendi- 
cular. Thus, in opening the pits, the workmen, after removing 
IS inches of vegetable mould, and four feet of rubbly ochre, came 
to a fissure in the limestone rock, a))Out 18 inches broad, and 
four feet long. This was filled with good ochre, but as yet no 
bones were discovered ; it continued to the depth of eight yards, 
and then opened into a cavern about 20 feet square, and four 
high ; the floor of this cave consisted of good ochre strewed on 
the surface of which were multitudes of white bones, which were 
also found dispersed through the interior of the ochreous mass. 
In the centre of this chamber, a large stalactite depended from 
the roof; and beneatli, a siiniliir mass rose from the floor, almost 
touching it : in <me of the side walls was an opening about three 
feet square, which conducted through a passage 18 yards in 
length, to a second cavern 10 yards in length, and five in breadth, 
both the passage and cavern being filled with ochre and bones ; 
another passage, about six feet square, lu'anched off laterally 
from this chamber about four yards below its entrance ; this 
continued nearly on the same level for 18 yards; it was filled 
with rubbly ochre, fragments of limestone rounded by attrition, 
and lead ore confusedly mixed together ; many large bones 
occurring in the mass ; among which four magnificent teeth of 
an elephant (the whole number belonging to a single skull) were 
found ; enother shaft was sunk from the surface perpendicuhiriy 
into this branch, and appears to have followed the course of a 
fissure, since it is said that all the way nothing appeared but 
rubble, large stones, ochre, and bones : in the second chamber, 
immediately beyond the entrance of ^Jie branch just described, 

* On comparing one of these humeri of t!ic rhinoceros with a similar bone from the 
cave At Kirkdale, I found in each case both extrenfitics of the bone broken or gnawed off 
exactly to the same point, i. e. just,so far as was sufficient to extract the marrow and tadte 
off the most spongy portions of the extremities, while the pacts remainu^ were on)y jhr 
hardest and most compact cylindrical portums of the centre of the bones in question* 
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there appeared a large deep opening, tending perpendicularly 
downwards, filled with the same congeries of rubble, ochre, 
bones, &c. ; this was cleared to the depth of five yards ; this 
point, being the deepest part of the workings, was estimated at 
about 36 yards beneath the surface of the hill ; a few yards to 
the west4)f this another similar hole occurred, in which was 
found a larjre head, which we shall have occasion presently to 
notice/’ 

The bones from this cavern, preserved in Mr. Catcott’s cabinet 
in the Bristol library, are the teeth and fragments of some bones 
of the elephant; and similar remains of horses, oxen, and* two 
^ecies of wStag, besides the skeleton, nearly complete, of a fox. 
There are also molar teeth of the hog, and a large tusk of the 
upper jaw. This tusk probably belonged to tlie head mentioned 
in his MS. as having been found in the pit above described, and 
of which the following particulars are specitied : — The head 
was stated by the workmen to have been about three or four feet 
long, 14 inches broad at the top, or liead part, and three inches 
at the snout. It had all the teeth perfect, and four tusks, the 
larger tusks about four inches long out of the head, and the 
lesser about three inches.”* The tusk now preserved is about 
three inches long, its enamel is fine, it is longitudinally striated, 
and on one side of the apex truncated and worn fiat by use. 

On the summit of Sandford Hill, on the east of Hutton, bones 
of the elephant were also, according to Mr. Catcott’s MSS. dis- 
covered four fathoms deep among loose rubble. Some further 
detail of the bones found in the cave at Hutton are given as a 
note in Mr. Catcott’s Treatise on the Deluge (page 361, first 
edition), in which he specifies six molar teeth of the elephant, 
one of them lying in the jaw, part of a tusk, part of a head, four 
thigh bones, three ribs, with a multitude of lesser bones, belong- 
ing probably to the same animal. “ Besides these (he adds), we 
picked up part of a large deer’s horn very flat, and the slough of 
a horn (or the spongy porous substance that occupies the inside 
of the horns of oxen), of an extraordinary size, together with a 
great variety of teeth and small bones belonging to different 
species of land animals. The bones and teeth were extremely 
well preserved, all retaining their native w'hiteness, and, as they 
projected from the sides and top of the cavity, exhibited an 
appearance not unlike the inside of a charnel-house.” 

It appears to me most probable from the description given of 
these bones and horns, that they were not all dragged in by 
beasts of prey, but some of them, at least, drifted in by water, 
and the presence of pebbles seems to add credibility to this 
conjecture. 

3. Another case of fossil fragments of bone has been disco- 

* The heed here described is evidently that of a hc^ ; the account of its lengtli being 
exaggerated by the workmen, from whose report alone Mr. Catcott gives the measures 
of it. The h<^ itsdf was lost or destroyed before he had seen it. 
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vered by Mr. Miller, of Bristol, in a cavity of mountain lime- 
stone, near Clifton, by the turnpike gate on Derdham Down: 
these are not rolled, but have evidently been fractured by vio- 
lence: they are partially incrusted with stalactitic matter, and 
the broken surfaces have also an external coating of thin ochreous 
stalactite, showing the fracture to have been ancieal ; one spe- 
cimen, the property of Mr. Miller, displays the curious circum- 
stance of a fossil joint of the horse; it is the tarsus joint, in 
which the astragalus retains its natural position between the 
tibia and os calcis; these are held together by a stalactitic 
ceihent, and were probably left in this position by some beast of 
prey that had gnawed off the deficient portions of the tibia and 
os calcis. 

4. A fourth case is that of some bones and molar teeth of the 
elephant found in another cavity of mountain limestone at Bal- 
leye, near Wirksworth, in Derbyshire, in the year 1663; one of 
these teeth is now in the collection of Mr. White Watson, of 
Bakewell, There is, I believe, no detailed account of the cir- 
cumstances under which these remains were found, further than 
that the cavity was hxtersected in w^orking a lead mine; they 
might possibly have been introduced in the same manner as 
those at Kirkdale and Crawley Rocks. 

5. The fiftli and last example which I am acquainted with is 
that described by Sir Everard Home and J. Whidby, Esq. in the 
Philosophical Transactions for 1817, us discovered at Oreston, 
near Plymouth, by Mr. Whidby, in removing the entire mass of 
a hill of transition limestone for the construction of the Break- 
water. This limestone is full of caverns and fissures, such as 
may be seen at Stoiichouse and elsewhere along the edge of the 
clife ; that in which the bones were found was 15 feet wide, 12 
high, and 45 long, and about four feet above high water mark ; 
it was filled with solid clay (probably diluvian mud) in wdiich the 
teeth and bones w^ere imbedded, and was intersected in blasting 
away the body of the rock to make the Breakwater. The state 
of tlie teeth and bones was precisely the same with that of those 
found at Crawley rocks, they were much broken, but not in the 
slightest degree rounded by attrition, and Sir Everard Home has 
ascertained them to belong exclusively to a species of rhinoceros. 
A similar discovery of teeth and bones was made in 1820, in a 
smaller cavern, distant 120 yards from the former, being one 
foot ^ligh, 18 wide, and 20 long, and eight feet above the high 
water mark ; a description of its contents is given in the Philo- 
sophical Transactions for 1821, by the same gentlemen. It 
contained no stalactite, which abounds in many of the adjacent 
caverns. Sir Everard Home describes these teeth and bones aa 
belonging to the rhinoceros, deer, and a species of bear. 

Mr. Whidby is of opinion thatT neither of these caverns had 
the appearance of ever having had any opening to the surface, 
or communication with it whatever ; an opinion in which I can 
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by no meana acquiesce ; though I think it probable that the 
opemrkgs bad, as at Kirkdale, been long ago tilled up with rub- 
bish, mud, stalactite, or fragments of rock reunited, as sometimes 
happens, into a breccia as solid as the original rock, and over- 
grown with grass. It is now too late to appeal to the evidence 
of facts, aa the rock in which the cave existed is entirely 
removed ; but the circumstances of similar caverns that have 
communication with the surface, either open or concealed, both 
in this neighbourhood, and in compact limestone rocks of all 
ages and formations, and in all countries, added to the identity 
of species and undecayed state of the animal remains which thlby 
contain, render the argument from analogy perfect, to show that 
the bones at Oreston are not coeval, and have only an accidental 
connection wnth the rock in the cavities of which they were 
found. 

It by no means follows from the certainty of the bones having 
been dragged in by beasts of prey to the small cavern at Kirk- 
dale, that those of similar animals must have been introduced in 
all other cases in tlie same manner ; for, as these animals were 
the antediluvian inhabitants of the countries in which the caves 
occur, it is possible, that some may have retired into them to 
die, others have fallen into the fissures by accident and there 
perished, and others have been washed in by the diluvial waters. 
By some one or more of these three latter hypotheses, we may 
explain those cases in which the bones are few in number and 
unbroken, the caverns large and the fissures extending upwards 
to the surface; but where they bear murks of having been lace- 
rated by beasts of prey, and where the cavern is small, and the 
number of bones and teeth so great, and so disproportionate to 
each other as in the cave at Kirkdale, the only adecjuate explana- 
tion is, that they w^ere collected by the agency of wild beasts. 
We shall show hereafter, that in the case of the German caves, 
where the quantity of bones is greater than could have been sup- 
plied by 10 times the number of carcases which the caves, if 
crammed to the full, could ever have contained, they w'ere the 
bones of bears that lived and died in them during successive 
generations. 

We may now proceed to consider how far the circumstances 
of the caves we have been examining in England appear consist- 
ent with those of analogous caverns in other parts of the w orld. 
The history of the diluvian gravel of the Continent, and of the 
animal remains contained in it, appears altogether identical with 
that of our own ; and with respect to the bones that occur in 
caverns, the chief difference seems to be, that on the Continent 
some of the caves have theirhnoutbs open, and have been inha- 
bited in the post*diluvial period by animals of now existing 
species. Tlius at Gailenreuth the great extinct bear (Ursus 
spelasus) occurs, together with the Yorkshire species of extinct 
hyaena, in a cave^ the mouth of which has no appearance of hav- 
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ing ever been closed, and which at this moment would probaUf 
have been tenanted by wild beasts, had not the progress of 
human population extirpated them from that part of Germany. 

For a description of the cavern at Gailenreuth (which 1 visited 
in 1816), I must refer to the work of Rosenmuller, published at 
Weimar in 1804, in folio, with engravings of nearly aU the bones 
composing the skeleton of the extinct bear, the size of which 
approached nearly to that of a horse ; and for a description of 
the caves at Blankenburg, to an account by Esper and Leibnitz, 
pul^lished at Brunswick. 

M. Rosenmuller says, he has never seen the remains of the 
elephant and rhinoceros in the same cavern with those of bears; 
and that he has found the bones of wolves, foxes, horses, mules, 
oxen, sheep, stags, roebucks, badgers, dogs, and men;* and 
that the number of all these is in no proportion to that of the 
bears. The bones of all kinds occur in scattered fragments. 
One entire skeleton only of the Ursus spelaiiis is said to have 
been found by Bruckmaim, in a cave in the Carpathians, and to 
have been sent to Dresden, He adds that the different state of 
these bones shows that they were introduced at different periods, 
and that those of all the animals last enumerated, including man, 
are in much liigher preservation than those of the bears and 
hya?nas. 

Thus it appears that the bones which are in most perfect pre- 
servation, and belong to existing species, have been introduced 
during the post-dilavian period ; while the extinct l>ears and 
hyaena are referable to the antediluvian state of the earth. In 
corroboration of this, I found in 1820, in the collection of the 
Monastery ofKremsmiiister, near Stoyer, in Upper Austria, skulls 
and bones of the Ursr»s speheus in consolidated beds of diluvial 
gravel, forming a pudding-stone, and dug for building near the 
monastery ; from which it appears that this species of bear lived 
in the period immediately preceding the formation of that dilu- 
vium ; and the same thing has been already shown of the extinct 
hyaena in the gravel of France and Germany. 

M. Rosenmuller states that in all the caverns he has examined, 
the bones are disposed nearly after the same manner; sometimes 
scattered separately, and sometimes accumulated in beds and 
heaps of many feet in thickness ; they are found every where 
from the entrance to the deepest and most secret recesses ; 
never in eiitire skeletons, but single bones mixed confusedly 
from all parts of the body, and animals of all ages. The skulls 
are generally in the lowest part of the beds of bone, having from 
their form and weight sunk or rolled downwards, as the longer 
and lighter bones were moved and disturbed continually by the 
living animals passing over them ; the lower jaws are rarely 
found in contact with, or near to ftie upper ones, as would follow 

# 

* M. Esper bas found in one of the enveme containing bears’ bones, fic^ments of 
urns, whu^ from their itoi were probably made at least SOO years ago. 
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from the fact last mentioned.’^ They are oft^ buried in a brown 
argillaceous or marly earth, as in the cases of Gailenreuth, 
Zahnloch, and in the Hartz, which earth, from an analysis by 
M. Frischman, seems to contain a large proportion of animal 
matter derived from the decay of the fleshy parts of the bears. 

In the caves of Gailenreuth and Mockas, a large proportion 
of the bones is invested with stalactite. Even entire beds, and 
heaps of them many feet thick, are sometimes cemented toge- 
ther by it, so as to form a compact breccia. Occasionally they 
adhere by stalactite to the sides of the cavern, but are never 
found in the substance of the rock itself. At Sharzfelden, and 
in the Carpathians, they have been found enveloped with agaric 
mineral (lac luna)) ; they have undergone no alteration of form,, 
but the larger bones are generally separated from their epiphyses. 
Their usual colour is yellowish-white, but brown where they have 
lain in dark-coloured earth, as at Lichtenstein. At Mockas 
their degree of decay is by far the greatest. Even the enamel 
of the teeth is far gone, and the bones are perfectly wdnte, hav- 
ing lost all their animal gluten, and acquired the softness and 
spongy appearance, as well as colour, of calcined bones ; still 
their form is perfect, and substance inflexible, and when struck, 
they ring like metallic bodies falling to the ground. These 
retain simply their phosphate of lime. In other caverns they 
ai'e usually less decayed, but they sometimes exfoliate and crack 
on exposure to air, and the teeth particularly are apt to split and 
fall to pieces, as are also those at Kirkdale. f 

M. Hosenmuller is decidedly of opinion with M. Cuvier, that 
the bears’ bones are the remains of animals which lived and died 
through successive generations in the caves in which we find 
them ; nay even that they were also born in the same caves. In 

E roof of which he has found some bones of a bear, that must 
ave died immediately after birth, and other bones of individuals 
that must have died young. This is analogous to the case of 
numerous teeth of young hyvenas wuth fangs not formed ; and 
the jaws of two that had not shed their first teeth, which I 
found at Kirkdale, 

Most of the arguments which I have used to show that the 
bones in Yorkshire cannot have been accumulated by tlie action 
of one, or of a succession of floods, apply with equal force to the 
cave at Gailenreuth, and it is unnecessary to repeat them. 

* At Kirkdale.^ not one skull, and few, if any, of the larger bones are found entire; 
for tliese had all been broken up by the hyaenas to extract the brains and marrow ; and 
in their strong and worn out teeth we sec the instruments by which they were thus de- 
stroyed. The bears, on the other hand, not being exclusively carnivorous, nor having 
teeth fitted for the cracking of large bodies, have left untouch^ the osseous remains of 
their own species. 

It is a curious fact, that of the munerous caves in the calcareous hills near Muggen- 
dorf, that fiank the valley of the WeisenV-stream, those on the north chain contain not a 
fragment of the bones of the Ursus sg^sus, while those on the south side are full of 
rthem. This may probably be explained by supposing the mouths of the ftimier to have 
fc^en dosed in die antediluvian period, and afterwards laid open by denudation. 



1822,] Bones discovered in a Cave at Kirkdale, in Yorkshire. 189 

The above description of the cave at Gailenreuth, extracted 
from Rosenmuller, end confirmed by my own observations on the 
spot, may be taken as an example of the state of the other caves 
on the Continent, of which it is superfluous here to say any 
thing further than to subjoin a list given by M. Cuvier of the 
most important of them, and to refer to the fourth volume of his 
Animaux fossihs^ for further details taken from the authors by 
whom these caves have been described. 

The caves alluded to are as follows : 

1. That of Bauman, in the county of Blankenberg, in Bruns- 
wick, on the east border of the Hartz forest, and described by 
Leibnitz. 

2. That of Sharzfels, in Hanover, in the south border of the 
Hartz, described by Leibnitz, Deluc, and Bruckniann. 

Behrens, in his Hercynia Curiosa, speaks of several more in 
the neighbourhood of the Hartz ; from most of these the bones 
were collected during a long course of years, and sold for their 
imaginary medicinal virtues under the name of Licorne. 

3. The caves that next attracted attention were those of the 
Carpathians, and the bones found in them were at first known 
by the name of dragons’ bones, and have been described by 
llayne and Bruckniann. 

4. But the most richly furnished are the caves of Franconia^ 
described by Esper and Roseimiuller, near the sources of the 
Mayn, in the vicinity of Bamberg and Bayreuth^ at the villages 
of Cailenreulh, Mockas, Rabenstein, Kirch-a-horn, Zahnloch, 
Zewig, and Hohen Mirchfeld. 

5. A fifth locality occurs at Glucksbrun, near Meinungen, on 
the south border of the Thuringerwald. 

G. And a sixth in Westphalia, at Kluterhoehlc, and Sandwich, 
in the country of Mark. M. Cuvier states, that the bones found 
in these caverns are identical over an extent of more than 200 
leagues ; that three-fourths of the whole belong to two species 
of bear, both extinct; the IVsus spelmus and lb\sus arctoideus, 
and two-thirds of the remainder to extinct hymnas. A very few 
to a species of the cat family, being neither a lion, tiger, panther, 
or leopard, but most resembling the jaguar, or sjiotted panther 
of South America. There is also a w'olf or dog (not distinguish- 
able from a recent species), a fox and polecat. He adds that, in 
the caves thus occupied, there occur no remains of the elephant, 
rhinoceros, horse, ox, tapir, or any of the niminantia or rodentia. 
In this respect they differ materially from that of Yorkshire ; but 
such variation is consistent with the different habits of bears and 
hyaenas, arising from the different structure of their teeth and 
general organization ; from which it "follows, that bears prefer 
vegetable food to that of animals, and, when driven to the latter, 
prefer sucking the blood to eating tiie flesh, while hyaenas are 
neyond all other beasts addicted to gnawing bones. 

From thia circumstance it is rendered probable, that in the 
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Mves inhabited chiefly by bears> the bones of other anhxials 
should be extremely rare. But unless tliere^be an error in, the 
statement of M« iSeluc (Lettres^ voL iv, p. 588), that a too& 
found in the cave at Scharzfels was ascertained by M. Hollman 
to be that of a rhinoceros ; and of Esper, that large cervical 
vertebrae of an elephant were found by M. Frischmau in the 
cave of Schneiderloch ; it follows, that these two animals occur, 
though very rarely, in the caves of Germany, and they may have 
been introduced by the few hyaenas that occasionally inhabited 
them ; that they lived in the neighbourhood of these caves, in 
the period immediately preceding the formation of the diluvium, 
is probable, from the occurrence in it of the bones of the elephant 
and rhinoceros near the caves of Scharzfels and Alterstein, men* 
tinned by Blumenbach. (Archaeologia Telluris, p. 15.) 

The fact mentioned by M. Cuvier of the same hyaena being 
common to the caves and gravel of France and Germany, and 
that ascertained by myself, of the Ursus spelaeus occuriing in 
the gravel of Upper Austria, proves both these extinct species 
to have been the antediluvian contemporaj^ies of the extinct ele* 
}>hant and rhinoceros ; there is, therefore, no anachronism in 
finding the remains of the two latter in a den that was occasion- 
ally inhabited by such hyaenas and bears. 

With respect to the analogies of the diluvian sediment and 
the stalactite in Germany and Yorkshire, in the case of the open 
caves that have been disturbed and ransacked for centuries, it is 
hopeless to expect evidence of what was the precise state of 
these deposits in each individual cavern at the time it was first 
entered. Still there is information respecting some that have 
been recently discovered, which is to our purpose. It is stated, 
that a sediment of this kind was foimd on the sides and floor of 
the cave at Glucksbrun, near Meinungen, when it was newly 
opened in cutting a road in 1799, and that in all the other 
caverns also there is mud, but no rounded pebbles. M. Deluc, 
in describing the matrix in which the bones are lodged in the 
cave at Scharzfels, says, le fait est done simplement, que le 
sol de ces cavernes est d’une terre calcaire,’' qu’en creusant 
cette couche molle, on en tire quantite de fragmens d’os; et 

2 u’il s^y trouve aussi des concretions pierreuses qui renferment 
BS 08 .'^ (Deluc, Lettres, vol. iv. p. 690.) These concretions 
witl| bones appear analogous to the stalagmitic concretions at 
Kirkdale, and the soft calcareous earth by which they are 
covered, resembles its stratum of mud. Again, the resemblance 
holds also in the existence both of bones and soft mud in the 
smallest recesses of the caverns. He says, p. 689, II faut en 
quelques endroits se traiuer sur le ventre, par dessous la pierre 
duxe pour continuer a y creuser.’’ This is an exact description of 
the state of the extremities ^f the cave at Kirkdale at the present 
moment. 

Leibnitz, in his denscriptioa of this, same cavern, haa tba fol* 
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lowing words to tlie same purpose, ** Limo nigricante* rel fksoo 
iofectumest solum.”— (Leibnitz, Protogaea, p. 65.) 

Esper thus describes the state of the floor near the entrance 
of one of the largest caverns at Gailenreuth. ‘"Dans toutc ht 
contr^e le terrain est marneux, mele avec du limon, et tire surie 
jaune, mais ici on trouve une terre rnoins limoneuse dans une 
profondeur considerable. Je ne pretends pas^ encore la prendre 
absolument pour une terre animale telle qu’est sans contredit la 
Iciie qui se trouve plus bas, mais probablement elle doit y etre 
rapportee, p. 9. This again is consistent with the circumstances 
of the cave at Kirkdale, the mud, thus dubiously spoken of, 
being probably of diluvial origin, and reposing on, and being 
mixed with, the animal earth that had been formed before its 
introduction. The absence of black animal earth at Kirkdale, 
results from the fact of the flesh, and great part even of the 
bones of the animals introduced to it, having been eaten by the 
hyaenas. 

The identity of time and circumstances which I am endeavour- 
ing to establish between the German and English caverns, does 
not, however, depend so much on comparisons between the 
stalactitic matter and earthy sediments which they contain, as 
on the agreement in species of the animals entombed in them, 
viz. ill the agreement of the animals of the English caves with 
those of the diluvian gravel of the greater part of Europe ; and, 
in the case of the German caves, on the identity of the extinct 
bear with that of the diluvian gravel of Upper Austria, and the 
extinct hyaena with that of the gravel at Canstadt, in the valley 
of the Necker ; and at Eichstadt, in Bavaria ; to these may be 
added the extinct rhinoceros, elephant, and hippopotamus, which 
are common to gravel beds as well as caves. And hence it fol- 
lows, that the period at which all these caverns were inhabited 
by the animals in question, was antecedent' to the formation of 
that deposit of gravel, which it seems to me impossible to ascribe 
to any other origin than a transient deluge, aflecting universally, 
simultaneously, and at no very distant period, the entire surface 
of our planet. 

The bones found in these caverns are considered by M. Cuvier 
to be of older date than those of the osseous breccia, which, at 
Gibraltar and various places along the coast of the Mediterra- 
nean and Adriatic, occur in vertical fissures of limestone. , This 
breccia contains fragments of bones and teeth of various rumi- 
nating and gnawing animals; that is, of ox, deer, antelope, 
sheep, rabbits, rats, mice ; also of the horse and ass, of snakes 
and birds, mixed with land shells, and angular fragments of the 
adjacent rock ; all united into a solid breccia by ochreous stalac- 
tite. The greater number of these animals agi^e with species 
that now exist, and are supposed Ay M. Cuvier to have faflen 
into the fissures in the period succeeding the last retreat of the 
waters. I do not see why some of them may not aka have 
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fallen in 4uri^ that earlier period in which the bears occupied 
the caves of Germany, and the hysenas that in Yorkshire ; for 
some of the aniimls lound at Kirkdale seem to agree in species 
wiUi those that occur in the fissures ; but as they are at the 
same time not distinguishable from existing species, the argu* 
ment arising from this resemblance is imperfect. The discovery 
of the extinct elephant, rhinoceros^ hippopotamus, bear, and 
hyasna in this breccia, should it ever be made, would be decisive 
of the question. 

For an account of the bones :4iccumulated in tliese fissures, I 
must again refer to the works&)f M. Cuvi§f, which contain more 
sound and clear philosophical reasoning on the early state of 
habitation on oiOt planet, and a more valuable collection of 
authentic facts relating to the history of its fossil animals of the 
higher orders, than can be found in all the books that have ever 
yet been written on the subject. 

^ APPENDIX. 

It was nienticlhed, when spewing of Gailenreuth, that human 
remains had been discovered there in the same cave with the 
bones of antediluviaii animals, but thi^t they are bf comparatively 
low antiquity, 

Three analogous cases have been noticed in this country in 
cavities of mountain limestone, at Burringdon, in Somersetshire, 
and in Gflamoi^anshire and Caermarthenshire ; and these also 
are attended circumstances which indicate them to be of 
post-diluvian origin. 

1 . The discovery of human bones incrusted with stalactite, in 

cave of mountain limestone at Burringdon, in^the Mendip 
hills, is explained, by this cave having either been used as a 
place of sepulture in early times, or been resorted to lor refuge 
by wretches that perished in it, when the country was suffering 
under one of the numerous military operations which, in different 
periods of our early history, have been conducted in that quar- 
ter. The mouth ol' this cave was nearly closed by stalactite, 
and many of the bones were incrusted with it. In the instance 
of a skull, it had covered the inside as well as the outside of the 
bone ; and I have a fragment from the inside, which bears in 
relief casts of the channel of the veins along the interior of the 
skull! The state of these bones affords indications of very high 
antiquity ; but there is no reason for not considering them post- 
diluvian. Mr. Skinner, on examination of this cave, found the 
bones disposed chiefly in a recess on one side, as in a sepulchral 
catacomb ; and in the same neighbourhood, at Wellow, there 
is a large artificial catacomb of high antiquity, covered by a 
barrow, and constrqcted after the manner of that at New Grange, 
near Slane,in the county of Meath, of stones successively over- 
lapping each other till they meet in the roof. In this were 
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found the remains of many humaii bodies. A descripUcm ^ it 
mw be seen in tlm Archseologia for 1820. 

2. Mr. Diliwyn has cfoserved two analogous cases in ' the 

mountain limestone of South Wales; one of these was dism^ 
vered in 1806 near Swansea, fit a quarry of limestone at Ae 
Mumbles, where the workmen cut across a we(%e-^shaped 
fissure, diminishing down#ards^ afidlfille# with loose rubbish, 
composed of fragments of the adjaqcnt limestone, mixed with 
mould. In this loose breccia la^ confusedly a large number of 
liuman bones that Jfmear to b^he femains of bodies thrown in 
after a battle, with n# indication! of regWar burial ; they were 
about 30 feet below^ the present uppit surface of the IThl^stone 
rock. ^ ^ IP 'i 

3. The other casfe occurred, in 1^10, at Llandebi^^in Caer- 
marthenshire, where a square cs^dSvas suddenly broken into, in 
working a quafly of sohd^no^ntaiii limestone on the north bor- 
der of the great coal basin; In this cayje lay about a dozen 
human skeletons in two rows at right angles to each other. The 
passage leading to tl^is cave h^ been ehtirelyi. closed up^with 
stones for the purpose of concealment, and its iboutlfwair com- 
pletely* grown over with gras#. 

It is obvious^ that in neither of these bases are the bones 
referable to so high an era as those of the wild beasts that occur 
in the caves at iSrkdale, and elsewhere. y 

P. S, As this paper was going to the press, I have l^en grati- 
fied to hear that my obtijectdfe, as to the abundance of such 
caverns as that at liirkdale, dlas be€^ verified Ify the discovery 
of another cave (containing chambers lined with i^alactite, and 
having on its bottom mud^ ancf* bones imbedded in the mud), in 
a quarry close to the town of Itirby Moorside, on the property of, 
C. Duncombe, Esq. who has judiciously taken every precaution 
to secure it from injury, till some qudified person shall be present 
to observe, and record the uhSisturfcilijd appc^arance presented by 
its interior. Should it be' in my power, as I llbpe it may, to 
assist at its further opening, I snail communicate the result to 
the Royal Society. 

It is recollected also, that about 20 years ago/ anoSler cavity 
containing bones was discovered on the north of Kirby Moor- 
side, but none of them have been preserved. 

Though it is probable, as I Jiave stated, that such cavern^ are 
not uncommon, we shall cease to wonder that^hey are so rarely 
brought to light, when we consider the number of accidental 
circumstances that must concur to lead to such an event. 
1. The existence of caverns is an accidental circumstance in 
the interior of the rock, of which the External surface affords no 
indication, when the moutJi is filled with rubbish%n& overgrown 
with grass. ^ 2. The presence of bones is^pnotli^r accidental 
circumstance, though probably not an uxil^ommAn one in the oim 
of those caves, the mouths or which were accessible to the. wild, 
beasts that inhabited this country in the period immediately pre- 
Nem Series, you jy* o 
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opie of these ^aves in which th^rc'^hat^n to be bciiiea, by:a thiril 
tteci^ant,' yit. th# Woifcing of a a^dme' quarry by Wbrkm^ who 
ti^^'shfflbient curiosity or irrt|Bigence ' to notice and ^eak bf 

find, and this to persons Who maybe ti^n^ or ahUe 
th hji^emte, and 'give mbhcity to the discovery. The neC^ 
tiasy concurrence or all tfbse contingencies renders it prcbable, 
ithat however great may be^the number of snbteirraneOicS caverns, 
Jn an inland country, very few of them wilLevet be discovered, 
or, if discovesed, be appjpAated. Th^e I nave mention^ 
in Devqn, Somerset/ DerW, and GTamcfrganshire, were all la^d 
bpenj^ &e acci^ntal opmtions of a quarry or mine. 

1822. — I have this day received,the entire lower jaw 
of an hy^a from Lawford^ Rugby, iif Warwickilrire. It 
was found by Andrew Bloxam, Esq^in the sspre diluvial cls^ 
and gravel witf#the bones of dc|ghantiand rhinoceros. This is 
the Sffit instance o^hc remains of iiyeena being noticed in the 
dfluvium of Bimlan^ The animal musfe*have perished by the 
8aidl(|bata|g|ropli^ which extirpated the hysenas, and closed the 
den af Kiitdale, anji whidh swe|||^,together the remains of ele- 
phanty rhinoceros, Iwaena, in 3ie diluvian glfivel of the Con- 
tihent. The supjifcrt wmch this recent discoveiy giVes to my 
armaments on the cave^ in Yoi^shire, i»., too obvious to require 
pointing eiit. ' I ^ 

EXI’LANATfb'K ofesTHE PLATES. 


^ Pi.A.TB*aay^ 

Fig. i. View of the mouth of the cave at Kirkd!)^ in the face 
ofa^quany, near the brow of a low hill. ' 

Fie. 2. Section of the cave before the mod had been dia^ 
tiwbed.f « ^ 

A. Stratum Jf mud coveringthe fiobr of t^e cave to the depth 
of one foot, and >concealing the bones. 

B. Stalagmite incrusting some of the bones, and formed 
bafete thi mud was introduced. 

' C. C, l^daemite< formed since the introduction of the mud^ 
and spreading horizontally over its surface. 

iX 'insulated stalagmite-on the wrface of the mad. 

&. E. Stalactit|» hanging from me roof above the stri ag ioi ft w; 

Oroimd pfon of the cave, by W. Salmond, Es^. ahowvi 
iag’its extent, ramificatioas, and the fissures hy which it is 
katersaeted. 


Fx/XtE XV. 


t%^ T. OWmde view of the right lower jaw of the modeird 
Ch pe ^aehal * * * % * * 

.'^g. Aofdogotts pc^on of lower jaw of the Kirkdals hje^i 
het&'neany one-fhitd lamer. . 

iVg.. 3. tiiside view of wo. S'. 



Ar^ci:.e VI. -it 

Additional Etmarks on the Influence of Moisture in 

the Speeyic Granity of Gases. By loha Apjolw, MO. 

(To die Editor of the Annah of Philosophy,) 

1n^ the number of t\^e Annuls fdk May kist^ yoii did me the 
fairour of publiBhtng some obaervatione of mine upon the 
ence of moisture m modifying the specific gravities of |4ses^ 
In that paper, I gave an expression for the specific gm^y of a 
gaa saturated wim moisture, and also suggested a method of 
^tennibing the^^exact Bjpe»»bific gravity of a gas perfectly dry* 
Hie principle upon whicn I pioceeded, nam^^ly, that thedensity 
of steam is directly as its tension, has been called in queatioa 
by Mr. Herapath, in a succeedin^number of your journal^^iu. a 
paper, innvhich he also contests me correctness of Dr. 
son’s idea of the sensible and latent heat of steam, beginning at 
32, constituting^ constant quantity. With this latter topic, I 
have no concern. But as Mr. conceives that he has proved, 
from received principles that the density of steam is not simply 
as its tension, and as he appears to me to have by no means 
accomplished what he asserts, 1 shall briefly state the reasons 
which have led me to this opinion^ Mr. H.. has certainly 
adopted the most decisive method for achieving hie object, for 
he proceeds at once to show what the true relation between^ 
them is^ 1 hope, however, to prove, that the gentleman has 
fallen into an error, and that this error consists in his confound<« 
ing gases and vapours, substances, as to many even of their phy«** 
sical properties, essentially dudinct, and as to none more fo thai^ 
tbe^xeiation existing between tiie density, temperate, awelas* 
ticity of each. Before I proceed, I beg to be underwood as 

admitiing that the expression S' = S . - . given , by 

Hi pvetperiy repfesenta the relation between the elenaity anift 
tension of a permanently elastic or even of atemn winMi 
sepaarated from the water which has prodaced it. That the^M-- 
lowing ipmariia may be the better underBtood,^ I ahaU -g^ve the 
wmoh lead to this expression. Gases, «md even stean 
isolated, have been found by experiment to expand the of 
their ve^nae for every degree of Fahrenheit. Hence it* follows# 
foat if^80 represent the tension of may of them at the ten- 
ston^ at any higher temperature F, will be 448+1^' %he-fottOlo- 
ing 'proportion then may be inatitotedi 448i,h F : 448 

TitfiO'.fgpoihn'iitF 

o 2 
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tenpi^rature F^ the epeeific gravities are as the ten<^ 

siona, uneiito^ have ^ ^ any other tension :: s the spe-^ 

.gravity corresponding to the former tension : =s s ^ 

^ ’ the specific gravity corresponding to the latter. Now 

it being ascertained (according to Mr. H.) '' by the concurrent 
experiments of the French and English philosophers^ that, with 
the exception of their not being able to sustain "more"^ than iai cer- 
tain pressure according to the temperature, vapours are perfect 
gases, and follow precisely the same laws of expansion and con-*, 
traction,’^ he easily infers that the specific gravity of steam is not 
as its elasticity. With deference, however, to Mr. H. he has, I 
must say, though no doubt unintentionally, misrepresented the 
philosophers. It is true they have shown, that vapouit apart 
from their respective fluids, obey the same laws of expansion 
and ^ntraction with the other gases.” But the case is far differ-^ 
enyKth vapours in contact with their fluids. The effects of an 
in^Rent of temperature upon gases, or vapours apart from, 
those same vapours in juxtaposition with their fluids, are strik- 
ingly distinct. The volume being given, the elasticity of the 
gas is augmented, but not its density. On the other hand, not 
only the elasticity, but also the density of a vapour in contact 
with its fluid is increased. Let us return now to the above-men- 
tioned proportions of Mr. H. The first evidently 4oes not apply 
to vapours over fluids, for the volume being given, it suppose^' 
the density also given, which in the case of vapours so situate is 
not the fact. The second is also without meaning here^ or is at 
best but a trifling proposition ; for what does it state ? Why, that 
" if the temperature be given, the density is as the tension. But 
the tension of a vapour in contact with its fluid is always the same- 
at the $}ame temperature, and, therefore, so must the density. 
Now to say that a varies as 6, when neither a or i vary at al^ is- 
cmtiiiily little short of being absurd. The original proposition^ 
therefore, namely, that the density of steam is as its tension, has 
not been shaken by Mr. Herapatli, for the result which he arrives 
^ and from which he deduces its falsehood, does not apply to* 
vapours in contact with their fluids. It stilly however, may be 
doubted whether the density and tension of steam are so simply 
related, for Mr. I|.’s failure to prove the negative does pot esta- 
blish the affirmative of the proposition. A few accurate experi-^ 
ments, by determining the specific gravity of steam at different 
temp^^tures, would ehable us (as we are already possessed o£ 
tabli^ of elasticities) t0*^biing this law to the test of experience^ 
day-rLussadlndeed having already determined its specific gravity^ 
at 21!^ another ^termination would afford at feast a single^ 
comjMfJBon. It will be observed that I do not any where ase^* 
o# «tea» is precisely as its elasticity. 
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acknowledges it to*be nearly, and I confess manyOtrourartadioM 
lea=d me to conclude it to be ^ctly the case. la the absence of 
proof, I do not wish to dogmatise. I shall, however, briefl|f'^ 
advert to a circumstance which appears to me to render any but 
the simple relation inadmissible. It is well known that at a 
given temperature, the densities of gases are as the forces which 
oompress them. From this fact, and Newton's expression for 
the elasticity (see any work on pneumatics), it follows that their 
particles rep^el each other with a force which varies inversely as 
the distance between their centres. Now if the density of steam 
be not as the force which compresses it, or in otlier words, as its 
tension, it must follow that its particles repel each other accord- 
ing to a different law, a circumstance improbable, when we con- 
sider tl^ accordance of its expansion, when apart from water, 
with ths^t of gases. This argument, however, I am not disposed 
to insist upon, as my principal object has been to show,^jhat 
Mr. Herapath's formula does not comprehend vapours in cofl||ct 
with their fluids. ^ 

Your obliged humble servant, 

James Apjohn. 


Ahticlk VII. 

ObservatWHS upon D*'s Answer to CJs Remarks upon Mr, Hera- 
path's Theory, 

(To the Editor of the Annals of Philosophy,) 

SIR, 

1am sorry again to occupy any space in your Annals on thl 
subject of Mr. Herapath's theory, but the observj|tions of your 
correspondent D. require some notice from me, and will 
I hope, my wishing once more to trespass upon your kindn^B#; 
Had he indeed confined himself to reasoning, I could without 
concern have left it to your readers to have determined whether 
or not my objections to that theory were satisfactorily an$wur5d; 
but by tliOi^charges be has made against me, I am oblige4 for uty 
own satisfaction again to obtrude myself upon you. His manner 
indeed 1 do not complain of, as he seems to think it natii^ I 
should ; he has no doubt chosen that wjhigh he thinks the ipoat 
effective and convincing; and I may, therefore, with as muob.;, 
reason, complain of his differing from me on any other subjectaa' r 
on the propriety -pf that manner. * » . ; tnr* , 

One pf the charges to which I allude is more afipUoabl^wl^y 
moral than ah ktellectual deficiency ; and consequently, if 
would be a disgrace, instead of a misfortune. It is couitaiuea 


in gSpjw* 

B3£^et fr^tOl^’s letter in die Amt^ for i^pil» 
|i 4 3^ A)ooiaracy« it seems to ise, should be ngi^ly adhei^ 
discasetoxi6« An author should never be made to s^ 
he has noti In more tiian one instance, Crhas not bean 
over delicate in this respect/* 

. By ^is no doubt D. means to insinuate, that 1 make litfie 
ocruple to state a writer’s meaning or expression to be di^rent 
from that which I believe it really is — an insinuation which I 
must take leave to assert is wdiolly unfounded and unjustifiable* 
To state that a writer means that which it is knowiihe does not 
mean is as direct a falsehood, as to assert, he says, that which he 
does not say ; and to do either, would be so degrading to any 
one guilty of such misconduct, as to render him unwordiy of any 
other attention than such as might be necessary for his e|Lposare; 
whether or not I have so done will best appear from an exatnkia- 
tio^ of what D. has ofiered as an instance. 

present,” says D. I shall adduce an example whifdi 
wHwerve as a specimen of the rest; -and lest there should be 
any mistake or difficulty in turning to Mr. H.’s opinion, I shall 
place right against it one or two quotations from his first paper. 


Quotations f rom 


** C.’s Observations on Mr. 
Herapath’s Theory, Annals for 
Dec. 1821, p. 420.” 

But whether the atoms be 
clastic, or hard, having the pro- 
perties of elastic bodies which 
Mr. Herapath has attributed to 
them.” 


Mr. Herapath*s papet'^ An- 
nals for April, 1821, p. 279.” 

Therefore it seemed to me 
that the ultimate atoms ought 
to possess two properties in 
direct contrariety, hardness and 
elasticity.” 


The evident meaning of the extract from my former paper is, 
feat Mr. H. has attributed to hard bodies properties which do 
actually belong to elastic bodies. Now this he might have done 
even though he had really thought the properties of elasticity 
%iid hardness to be in direct contrariety to each other, it b^g 
sufficiently clear that however opposed he might have esteemed 
them to be, it is slid possible that he might have erroneously 
attributed to the one, properties which really belong to the other. 
But whether the statement that he did so be correct or erro- 
mous, the sentence does not pretend to give either Mr. H/s 
ej^iPession, or his meaning; and, therefore, cannot possibly 
h&im misrepresented Ihq one or the other. It cannot be 
xisa^e to amount to more than an assertion, that some of the pro- 
w’hicfa Mr. H. has attributed to hard bodies in my judg- 
jneut belong to elastic (bodies. That the opinion expressed m 
fee is really not rUfemnded, will appear from the fbBowing 

i}ttOtatioti8 ; 

Mr# Herapath says, If two hard and equal balls come in 
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contact with equal and <^0»Ue c&o&enta, ^ey willj ^ i iMte 
jtftar the stroke witii the #ame velodty with which they' in^. 
4^«itfl/s.ApriJ,l821,p,285^ ‘ 

• ^ Isaac Kewton. says, “ Bodies which are either ahsotuti^ 

% ^ __ A.,. i. . jr- ^ 


Jbard, or.so soft as to be void of elasticity, will not rebound frb5& 
one another. Impenetrability only makes them stop. If t#o 
equal bodies meet directly in vacuo, they will by the laws of 
motion stop where they meet and lose all their motion, and 
remain at rest ; unless they be elastic and receive new motion 
from their spring.” — (Newt. Opera, vol. iv, p, 258.) 

Non-elastic bodies on their shock will audhere together, and 
either remain at rest, or else move together as one mass with a 
common velocity ; or if elastic, they will separate after the shock 
with the very same velocity with which they met and shocked.” 
— (Hatton’s Math. Diet, in verb. Percussion, p. 216.) ^ 

These propositions from such men as Newton and Hutton (and 
similar might be extracted from the writings of MaclauHn, Play- 
fair, and other philosophers of that rank) will, I hope, just^my 
opinion that Mr. H. did attribute to hard bodies prdjprties 
actually belonging to elastic bodies. It is, however, quitexlear, 
that no one could honc^ly believe those expressions amounted 
to an assertion that Mr. H. makes hardness and elasticity the 
same ; ” yet so D. in a subsequent part of his paper {Annals^ 
May, p. o50) ventures untruly to call it, and that for the purpose 
of maaing it appear, contrary to the fact, that I had asserted 


that which was not true. 

It is, however, most extraordinary that D. in the very moment 
of his attack upon another for a supposed misrepresentation of 
the meaning of Mr, Herapath, should, with all the formality 
with which he has introduced the quotation from his paper^ 
misstate his expression. There is m fact no such word as 
elasticity ” in the sentence which D. pretends to quote, he 
having substituted that word for the word softness.” Nor, I 
fear, can we in excess of candour attribute such a strange pio- 
ceeding to accident, or oversight; since he has by his attempt- 
ing in a note to excuse it, proved that he did it wilfully. It is 
not, however, easy to conceive, what sufficient excuse can 
be made for intentionally giving as a quotation from another 
paper that which. D. knew at the time was not so. 

Nor was the alteration made to accommodate the sentence 


to Mr. H.^s meaning ; for he must have known that Mr. H.^did 
not think hardness and elasticity to be in direct co^rariety; ” 
for in a sentence the very next to one which D. lias quoted an 
this subject, Mr. H. calls elasticity altnost thevqry opposite of 
hardness ; ” and it is evident that wUat he thought only *^ dlmost 
the, very opposite,” he could.not think to be direct xoiittst- 

ade^.” * * 

JX’aknQwled£e of Mi*. Hec^path’s real opinion on the street 
too is proved by his own note; whicli is as follonns : ‘^Mr* 



^ D. {SkrT. 

lids inhritten Bdfthesi8« but immediit^lv before he telle us that 
elaeticit^ is nothing butai^ctive kind of softness ; and he npw, 
therefore, nses softness instead of elasticity merely to make the 
bontinist the stronger/^ By what means 1). knows that Mr. H. 
used softness instead of elasticity, he has not informed us ; but 
Mr. H. could not have wanted, nor was it possible for him to 
have obtained a stronger contrast than that which was ** in di- 
rect contrariety;'* if, therefore, bethought softness," a stronger 
contrast than elasticity," he could not have thought elasticity 
to be in direct contrariety." 

In stating too that the term softness " was uSed for the 
purpose of making the contrast stronger, he admits that Mr. H. 
advisedly used the one w^ord instead of the other ; consequently 
it is evident that D. with full knowledge on the subject, attributes 
& word to Mr. H. not only which he did not use, but which he 
intentionally avoided. 

Thus D. at the instant of censuring one person for a pretended 
mis^resentation, has, in order to give the charge an appear- 
ance^f truth, intentionally misstated the actual words of another, 
making him say not only what he did not intend, but what he 
did not believe; and for this purpose 4iris attributed to him an 
expression which he knew w^ason consideration rejected. 

If D. thus misstates the expressions and meaning of Mr. H. 
I could hardly indulge an expectation of being differently treated. 
I was, therefore, little surprised subsequently to find that there 
is hardly a single quotation which D. pretended to make from 
my former paper, where he has not misstated either the words, 
or meaning, or both. 

The first proposition of any importance to which he refers is 
the following : In innumerable instances (if the words are taken 
in their usual sense), true conclusions may be brought out from 
false principles by correct reasoning. If, for instance, the errors 
on each side should exactly compensate each other, the result 
will be correct, though the foundation be erroneous." D. in 
quoting these sentences, omits some words, and transposes 
others, w'ithout marking the alterations, but as the tone and 
emphasis of the sentences are changed, rather than the sense, it 
is not of material consequence. The meaning of these sentences 
it would seem hardly possible to mistake. It is most evident 
fromthe whole paragraph, that it is the false principles, and the 
foundation only, to which errors are ascribed, and the reasoning 
is supposed in all cases to be correct ; and it is surely unneces- 
sary to occupy your pages in proving that it is possible to reason 
correctly from erroneous daj:a. D. however, in order to raise an 
apparent contradiction, has assumed that I meant to attribute 
errdrs to the reasoning, at the same time too that I concluded 
the reasoning to be correct. * So then," he observes, correct 
reaaohing must contain errors; that is, I apprehend truth must 
be error. Of course, by parity of argument, false reasoning 
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mu^t <^ontaiti no errors, or err$t must be truths afld torotig, rigktJ!! 
Thus, by apprehending one piece of nonsense, and assumti^ 
of course another, he triumphantly concludes that there are 
absurdities in the pmpositions, of which they do not in fact 
contain the slightest trace. The intelligence and fairness of 
such observations are just equal. 

His next criticism is found in the following extract : Allud- 
ing to the loss and developenient of heat in the changes of states, 
C. objects to Mr. H.’s theory of heat by motion, because heat 
may for a time become imperceptible, and again be developed 
without being destroyed. ^ If, therefore,’ says C. ' heat and 
motion be identical, motion cannot be destroyed, which the 
experience of every day tells us is untrue/ Here C. would 
plainly charge Mr. H/s theory as being incompetent to explain, 
nay, as being repugnant to the phaenomena of latent heat. Now 
observe ' H.’s Theory of the Changes of State and the 
Concomitant PhaRiiomena,’ in which the subject C. alludes to is 
copiously explained, was published in the A /mor/s for October ; 

C. in his ^ Observations/ dated nearly a fortnight afterv^rds, 
tells us he had se^n this very number of the Annals^ ahd of 
course this very explanation, for the want of which he gravely 
tells the world Mr. H.’s theory is defective.” However unjusti- 
fiable it may have been in D. to misquote the expressions of Mr. 
Herapath, yet as it was for the purpose of supporting his theory, 
the injury was not to Mr. H. but to D.’s own character. But in 
the foregoing paragraph, D. not only states that I made asser- 
tions and charges which I never did make, but even by inverted 
commas, as though they were literal extracts, ascribes to me 
expressions which I never used, and a meaning which I never 
intended ; and that for the express purpose of raising the impu- 
tation that I had stated what was unsupported by fact. It is not 
true that I objected to Mr. H.’s theory of heat by motion, 

because heat may for a time become imperceptible, and again 
be developed without being destroyed.” 1 did not charge Mr. 
H.’s theory ‘‘ as being incompetent to explain,” or “ as being 
repugnant to the phajiioiiiena of latent heat/’ I did not object, 
nor in any way allude, to that part of Mr. H.’s theory, however 
erroneous I may have thought it; consequently, I never did 

tell the world that his theory was defective,” for want of any 
explanation in relation to it. Eveiy one of those assertions of 

D. both in substance and effect, are utterly untrue. This will be 
clearly proved by the paragraph itself, to which he refers. It is 
the following : Experiment has clearly shown that caloric, or 
the immediate cause of heat, whatever it may be called, cannot 
be destroyed. However, under particular circumstances, it may 
become for a time imperceptible, it can be again developed, and 
so be shown to have continued its ^istence ; if, Uierefore, ^eajt 
and motion be identical, motion cannot be destroyed. This, 1 
apprehei^d, the experience of every day, in addition to matbemiK 
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untfue.v. We all ev,ery dm 

IpMntodiaad.d^ NdSr can this objection msw^iildd 

iy E^.auppoBcd diflfercnce in the nature of the motion, as iXre 
jQaan^ aven conceive of any diiSerence in motions, except tbat 
jldNldiiiam by their quantity and direction,^ . 

t'he reasoning contained in these observations, intendeid to 
4fli0W that the indestructibility of caloric is a strong argument to 
^|isO¥e it cannot be merely motion, whether well founded or not, 
M too clear to need any further explanation; D. has not 
ta^mpied to answer it, but, as 1 have shown, he has resorted to 
amethod of evading its force, which intelligence and integrity 
would have sdike disdained. 

The next subject of D.’s reply is an objection to the gaseous 
body of -very great tenuity/^ which Mr. H, supposes ** fills all 
wace/* The observations are not worthy of notice except as 
cmording another instance of the kind ol‘ misrepresentation of 
meaning to which D. has resorted. The following is the sen- 
to which D.’s observations were applied : The only 

proj^. answer to such a supposition is, ^ Show this fluid to me ; 
prove its existence by some other evidence than its being neces- 
sary to support your theory, for that argument can have little 
weight which founds the truth of atheory upon a supposed fluid, 
the existence of which fluid itself rests only upon the truth of 
the theory.' ” 

To this, D. replies : But the oddity of this request is, 
• Show me this fluid.' Surely C. does not wish Mr. H. to make 
this fluid visible. He does not wish, does he, Mr. H. to catch 
and bring to him a nameless being, a few particles of a fluid, &c," 
I should diink D. would notw'ish his intelligence should be esti- 
mated so low, as to have it supposed he w^as incapable of per- 
ceiving that I did not mean by the term “ Show,” to express a 
wish to have tlie fluid rendered visible ; but he must choose 
Imtween such au estimation of his intellect and the estimation of 
his fairness, which would arise from the supposition that his 
observations were only applicable to a meaning which he knew 
I did not intend. 

proceeds to observe, C. speaks of Sir Isaac Newton, and 
insinuates to the world that Mr. H. is trying to overturn him. 
Except in the absolute equality of reciprocal attraction in tlie 
fdauets, which Newton deduced merely from analogy, and of 
whic|i no proof whatever can be furnished, there is no one phse- 
nomenon in which Mr. Herapath does not perfectly agree with 
Kewtom” 

IX would not have much reason to boast of Mr. H/s modesty, 
i 0 it were true, that be did only differ from Sir Isaac Newton in 
ids apmioas mladag to the mutual attractions of the heavenly 
those opinionsT are established Newton’s noblest 
nq9:'7wili*they, above all others, ever cease to be an hoimur 
«to <iieage 4 idd> imimnin wh^ The evidence of tl^r 
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UiiAi m' ml mesnAy wajogy^; they are at3l more strongly 
finned i)y the ^uudest mathemattcai demcmsttationa/ aafd the 
fidalest observatiozis of astronomy* But the assertion posseasen 
as little tralli as modesty* I have ali^ady givien one instant 
ia whiofa Mt. Herapam direcdy opposes Newtim, where 
there, is no relation to the reciprocal attraction of the planets ; 
and as it respects the laws of the coUision of hard bodies^ it is a 
disagreement on the very basis of Mr. H.^s theory. And in 
addition, in the same paper from which D.^s extracts are taken, 
and to which almost me whole of his observations relate, Mr* 
H. does himself refer in terms to Newton’s Cor. 5, of the third 
law of motion, and there expressly attempts to controvert it, and 
to prove that it is not true in cases of the collision of unequal 
hard bodies . — {Annahy April, 1821, p. 2.) 

But,” says D. since C. opposes Newton to Mr. H. I beg 
to ask him on what grounds he does it ? Is it on the doctrine of 
heat ? ” And he then continues for the purpose of declamation, 
pretending to believe that I opposed Mr. H. to Newton^ upon 
that ground, although in the only two sentences in my paper in 
which Newton’s name is mentioned, the subject of opposition is 
expressly mentioned to be the doctrines oi Newton in relation 
to the collision of*hard bodies,” and for the fact ofijlhat opposi- 
tion, I have Mr. H.’s own authority. ' 

D. after such introductory observations, proceeds to examine 
the objections to the theoiy of heat by motion,” nor will the 
examination disappoint the promise of such an introduction. 

The first objection Avhich he attempts to answer, is, where it 
is shown that consequences necessarily arising from the theory 
are contradicted by experiment; whence it is concluded that 
the theory itself cannot be correct. It will not be necessary to 
go through the reasoning to understand the kind of answer 
which is given to it. It was said by me in the course of the 
argument, if one atom a, of the body A, having a greater velo- 
city than b, of the body B, overtake uie slower atoms, the atom 
a will lose some of its velocity, which will be communicated to 
tlie atom />, and thence among the other atoms of the body B* 
The communication of motion from the atoms of A to the atoms 
of B will not be compensated ; for the atoms of B having less 
velocity than the atoms of A, will never overtake them. The 
motion of the atoms of B, therefore, will be increased. So that 
if one body A have atoms of a less magnitude than atbody B 
with which it is in contact, but with a velocity inversely greater 
(that is, according to Mr. H, the bodies A and B being of the 
same temperatures), the momentiun 6f the atoms (that' the 
temperature of the body B) shall continually’ inetease* D. 
havmg extracted the greater part of this proposition, 'Wy»> 
** What becomes of the temperature of A ? I do not 
hits xmt told us; but I simpc^e as the temp€|at«to df BmaH 
oontiiuxally increast^iat or A kicieases toa.^' It must 
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bered in ex^mini^ the tfpth of thi^ observation, that Mr^MJn 
tbeofy, hpon which this argument is founded^ and the tmth of 
which ft>r the purpose of deducing the consequences is assumed, 
considers the motion of the atoms and the neat of the body to 
be the Same thing. And then notwithstanding it is expressljr 
st^tad that part of the motion of the atoms of the body A, that 
is, part of the Iieat of the body A, is communicated to the atoms 
of the body B, widiout any compensation, he ventures to assert 
that I have not told him what becomes of the temperature of the 
body A, but that he supposes it increases. He then proceeds : 

Hence we have another source of heat we did not know of 
before. It is only to put two bodies in contact with unequal 
particles, and we shall have heat generated without the aid of 
friction or percifssion ; and without chemical, galvanic, or elec- 
tric action* All this results by C.’s mathematics,'^ &c. 

Here D. first states that I have not told him what becomes of 
the temperature of A, which, to say the least, is a mere equivo- 
cation; as I have told him w^hat becomes of the heat of A, 
according to' the theory which D. supports, and upon which the 
arg'ument is founded; he then supposes that the temperature of 
A increases^ without offering the slightest pretence for such a 
supposition# and immediately positively asserts that the absurd 
consequenc^ to which that supposition would lead result by 
my mathematics." I fear it is impossible to attribute with any 
reasonable probability such misrepresentations only to a want of 
capacity to understand the meaning of propositions so clear and 
intelligible; nor would a theory be worth the trouble of an exa- 
mination, which rested on the arguments of an intellect capable 
of such mistakes. Some of the misstatements indeed are 
founded upon mere invention ; and, therefore, could not have 
arisen from misapprehension ; and what then must be thought 
of a writer capable of such perversion of truth, or of a theory 
requiring such support. 

The afguments 1 formerly used to show that the consequences 
fairly deducible from Mr. H.’s propositions in relation to the 
nature of heat and temperature, are inconsistent with f acts, and, 
therefore, incorrect, were necessarily founded on tlie proposi- 
tmns in the form and words of Mr. H. himself; what modifica- 
tions he might afterwards choose to make in them, it was of 
course nmpossible I should foresee. They were mere inventions, 
and thqi^same rules of philosophical argument (if there be any 
such) which authorised the exercise of the imagination at first, 
will equally justify his inventing new qualities to answer objec- 
tions Ibunded upon his former statements. But unless D. be 
Mr. &erapath himself, I do not see upon what grounds he can 
» assume the same right. At alj events he cannot justify making 
* new c^tradictory propositions, yet such are assumed in D 's 
reply. ^ For^^nce, having assumed for argument sake, 

H/# statements ** that heat arises from ail intestine motion of 
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the atoms or particles, and is proportional 4) theijr ii^ividiial 
mornetiium ; and that the temperature of bodies is equal when 
the velocities of the particle are inversely proportional to theit 
magnitude ; I concluded that the greater atoms having lean, 
vdloeaty than the smaller will never overtake them." Upon this 
B, observes : That is not universally the case. In consequance 
of the mutual action of the particles, they move both in their 
goings and returnings swifter at some parts ^ their paths than 
at oSers. Generally speaking, in the exterior particles, which 
are those of the two bodies that come in contact, their velocities 
are the swiftest immediately before and after the collision ; and 
the slowest immediately preceding and following the exterior 
extremity of their path. Hence, therefore, the greater particles 
may often move much swifter than the less ; and, consequently, 
may frequently overtake and strike them." Thus it is assumed, 
that the particles have paths, to which there are extremities or 
limits, at which "they return, and near to which they move so 
much slower than at other parts of their paths, that the respective 
velocities of the particles at the time of their collision, may be 
directly the opposite of that of the mean motion of the bodies to 
which they belong. But in the preceding page, in relation to 
the very same particles of the same bodies, he sayS|u nor can 
it " (the particles) return to its own body, becausejme collision 
did not give it an inward, but merely diminished its outward 
motion." Nov/ this assumption that the particle will not return 
to its own body after the first collision, till incomes into collision 
with, and re‘;:eives an inward motion from, another particle of the 
second body, is directly contrary to the other supposition that 
the partic’ics have limited paths, at the extremities of which they, 
jeturu of themselves. 

He proceeds, Now the outward particle which " (the particle 
of the body A) next strikes, must evidently meet it with the 
mean motion B d of the particles to which it belongs." But his 
other assumption is, that the exterior particle of bodies near the 
ejitremities of their paths (and there alone solid bodies could 
come into con|act if they had the supposed motions) generally 
speaking," move slower than the mean motion of the body. Nor 
can he with propriety found the supposed mean motion upon any 
contemplation of mine. I have not supposed any such second 
collision at all ; nor is it probable (if it be reasonable to use such 
a term in relation to such a theory) that upon the suppos^ facts 
there would be a second collision. 

However contradictor}’' each of these suppositions is to the 
other, it is equally opposed to facts. For if it were true that the 
exterior particles which are thosTe of the two bodies which 
come in contact," had, generally speaking, a slower motion at 
the extremity of their paths, the communication of motion (that 
is, according to Mr. H/s theory* the commumcatiq|aof temper- 
ature) from body to }>ody^ would not depend eo upon the 
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ingvio.^. w«ll>knowiB: fscfai, however, tibe .oommuaioatsen of 
ten^eiwb^ depends sto^y upon -Ihie real terapetatwes Ae 
bo4^ Ifll contact. Qa the other hand, if it were true that the 
pa t iy ^ s o£ bo<Kes had such a motion as D. supposes, and wodid 
no^veUim' titt they received an inward motion cdiiaionwitk 
ouier partmlesrin imcuo, where they could receive no snch imwaad 
JBOlwn, the partides would altogether fly off and be dissipated^ 
which is no less contrary to i%c^ 

the remainder ofD.’s reasoning on this subject rests upon the 
truth of Mr. H.’s theory of the k^ws of collision of bard bodies ; 
and 1 shall now proceed to examine the answer 'D. has attempted 
to give to my fwmer arguments upo n that part of the subject. 

JD. commences bis observations iir the Annah for May last, 
p. 367, by attempting to show that alwurd consequences would 
ftdlow,. according to the usudly admitited theory of collision of 
bodies, from propositions wbiob 1 have .made, or admitted to be 
true ; the reasmaing in this instance will b.e found to be as nearly 
as the different kind of argument will admi t, of the same nature 
as that upon which I have already obserTe<d. Before, he mis- 
stetedthe pbvious meaning and expressions* ; here he will be 
found to haise misstated the no less obvious cq nseijuences. 

D. states, ** He allows that bodies act with a force equal to 
their momentum, and, therefore, as one conseq uence, mat the 
force with which a l^rd fixed plane, and a hard ba.ll moving per- 
pendicularly upon income in contact, is equal to tht'- momentum 
of the ball.” .Again C. grants that “ the intensity (.ff the force 
with which two bard bams moving in opposite direcUons come 
in contact is equal to the sum of their momenta/’ Aiimitting, 
therefore, that the three momenta in these two cases are I’e^ect- 
ively equal, it is evident by what C. himself allows to be true, 
** that the intensity of the collision in the latter case m donbfo 
the former.” ** It is on all hands allowed, I Ifblieve, in the c ese 
of perfemly hard bodies, that the changes of motion have at lea ef 
ffie same ratio as these intensities. For instance, if e certaiiA 
intensity of stroke produce a certain change of motion, double, 
treble, See. that intensity will generate a double, Preble, &e. 
dumge of motion.” Most obviously the consequences of this 
reftsoa!l£|ilB, that as the intensity of the collision in the case of 
^e Into balls coming in contact is double the intensity of the col- 
£sioii^ the case of the one ball striking pcipendiculariy upon 
the l&d fixed plane, the change of motion is idio double. Con- 
sequetoly, if when the one ball i^kes peipendioulady upon the 
plime, the motion of the one ball is destroyed; when tbelwo boUs 
come into contact, double that motion, pr the motion ofthetwe^ 
bolls, w.dettrtQredv - Instead of these consequences which ate so 
-f/KLcpimluHve, and wfaidi accord with what was stated 
kfiqy lanimiAiper^ ^piatoesdi i ** in4he«i»e pf>tlii 
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tod ^onej change dP moticfi in ^e bodytnrliM 
hMtf df Wfaed '6; adtnfts td tbat in etV^r of the twc labviei^ 
bcdies.”' ''I'cettaitily never 'chd ^dniit, nor is it even pltonUfe 
dedtoftle fVom'aItty thin& which I have stated or admitted, Ihm 
thi ' change of motion in me one body is the half of tha* ritkhit 
one'ofHhe'two bodies ; but, on the contrary, I’ have stated, and, 

I thhik* nrovedj’that the change of motion in the one body is the 
half ‘^f the change of motion in the two bodies* Bat D. oeoti* 
m« 9 , ’“<^™eqttentiy' if, as C. asserts, each of the two bodito 
just lose the itoole of its Wtion by the stroke, the bodystrdui^ 
on the pflane “will lose^nly half its motion ; and, thwefore, aftep 
the stroke^ it will Jlroiceed right through the fixed imperweAlS 
plane, with the other half motion dtat remains to it ! ” Such 
consequences' and observations are quite wordiy of D/s previous 
mode of argument. 

But hovfihe proposition, that the ch^ge of motion has the 
same ratio as the intensity of collision, ““ precisely coineideS 
with Mr. Herapath’s ” reasoning, D. has not explained. Mr. H. 
says, '* if a hard spherical body impinge perpendicular^ upon a 
hard fixed plane, the. body will after the stroke remain at rest 
upon the plane.” {Annals, April, 1821, p. 284.) And he visa 
says ; “ But if two hard and equal balls come in contact with' 
equal and opposite momenta, they will separate after the strdke 
with the same velocity with which they met.” {Annals, April, 
1821, p. 285.) In the first case, the whole motion is said to be 
destroyed ; but in the second, when the intensity of tbe contact 
is double, and consequently when the change of motion ought ^ 
to be also double, there is no change at all, either in the quan- 
tity or direction of the motion. There is a change in the direc- 
tion of the balls, Iqual altogether to fi^r times the eifect of tbe 
one ball being stopped by the plane, but just as much motion 
continues in each direction as there was before the contact. 

The nesSt extract from D.'s reply, on which it will be neces- 
sary to observe, is me following : C. says, “ that the intensity 
of the stroke between two bodies mooing towards opposite parts is 
equal to the sum of their momenta ; ” and, therefore, when one of’ 
tnem is at rest before the stroke, the intensity must be equal to 
the momentum of the other.” The words in italics, D. has 
placed within inverted commas, so marking it as if aiv^Klpmt 
from my former paper ; yet there is no such sentence thl^ nor 
did I ever say any thing fairly capable of such a mearag. | 
Speaking of two k||d ma equal balls which come in codwt 

with equal md optosite momenta,” I said “ the intensity ofBm 
force is equal to me sura of the momenta with vidiich bodi btdls 
come in contact^” amf it is a statement, of the truth of which< 
there fean be no doubt; bat from that there is no r|d(mal pr^ 
tence to conclttde as a consequence, that when one ofthem'in 
at rest htffore the stroke, Jke intensity must be eqaiii t» die 
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momentum of the other/’ The body which is at rest before ^e 
stroke, yields to the force (of course not d!mong its jparts but 
altogether), and consequently does not receive the whole inten- 
sity, It is evident that the intensity of^the stroke, according to 
the sehse in which D. and Mr, H. use tne term, must depend not 
only upon the momentum of the striking body, but the resist- 
anco of the body which receives the blow. When the resistance 
is equal to the whole force of the striking body, there the body 
struck receives the whole momentum ; but in proportion as the 
resistance is less, the motion received^by the resisting body is 
also less. The general proposition, however, which D, attri- 
butes to me, I never laid down, and his sttitement that I did so 
is absolutely false. Having, however, ascribed tp me an asser- 
tion which I never made, he ^rives from it a consequence 
equally unsupported by fact. But C. tells us,’’ D. says, the 
one body after the strqke remains at rest on the planer therefore, 
the other body striking tire quiescent one likewise remains at 
rest after the stroke.” When the moving body strikes^the haid 
fixed plane, the resistance is equal to the momentum of the mov- 
ing body ; but the resistance pf the quiescent body is not equal 
to that momentum ; and it cannot rationally be contended, that 
because when the resistance is equal to the momentum, the body 
remains at rest after the strok^ ; therefore, when the resistance 
is less than the momentum, the body also remains at rest. Yet 
D. not only assumes that it is so, but insinuates that it is a con- 
clusion of mine although my ibrmer paper contains nothing 
" from which any such inference can fairly be. drawn; and he 
knows that I have endeavoured to support the laws of collision 
of bodies which have be^ laid down by former mathematicians, 
by which the consequetfees are totally difler^t. That D. was 
aware of this is evident from what follows in his paper. Now,” 
says D. in the sentences immediately succeeding that which I 
have just quoted, ^‘though this agrees with Mr. H.’s theory, it 
is decidedly at variance with the old. The Hd theory makes the 
two bodies^ after the stroke tb go on together, and hence the 
collision deprives the striking body of only part, not of the whole, 
of its motion. C. has consequently embraced views in direct 
opposition to the theoiy he means to advocate.” It is certainly 
extraordinary that any writer should venture to make such wdlful 
missfliiiiients. I can only expose^ them. I cannot descend to 
^ap]^ to them the only names which would be their appropriate 
d^|nation. I must leave them to that d^ust which every 
honourable mind must feel on perceiving th^C 

I must, however, consider the length to which I am led by 
exposing these misstatements one by onef and I shall pass on to 
that which D. would call demonstratiq|i, having put the supposed 
reasoning in the form of mstthematical propositions. 

** If tf!0 perfectly hard and equd balls at rest be similarly 
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s^ck by two otjier perfectly hard balls moving with eqtial 
momenta, the intensities of the strokes are equal/' (Pro|>; A. 
Anmb, May 1822, p. 260). The only material part of the rea- 
soning by which this proposition is attempted to be supported is 
the following : All the bodies being absolutely hard, the 
strokes are mere impulses which are begun and finisned with the 
, very commencement of the contacts, and are, therefore, equally 
smart with respect to duration under every velocity. Hence the 
velocities of the moving bodies have no effect on the intensities 
of the strokes." Mr. H. has stated in the Armais for April, 
1821, p. 284, ** ths^t all the strokes between perfect^ hard 
bodies nave no duration, and are thence equally smart." If this 
be true, as it undoubtedly is, the strokes are equally smart with 
respect to duration under every momentum, and consequently it 
may, with just as much reason, be concluded, that the momenta 
of moving^ bodies have no effect on intensities of the 
strokes. 

But if the two similar hard balls which are supposed t6 be 
struck, instead of being quiescent, were mofing with equal velo- 
cities, then Mr. II. himself does in a proposition which D. has 
adopted {Annals, April, 1822, p. 294), in effect clearly admit, 
that notwithstanding the strokes would be equally smart with 
respect to duration,, yet the velocities of the striking bodies 
would have an effect upon the intensities of the strokes. If,'' 
say they, a hard body overtake and strike another hard body 
moving with less velocity in the same right line, the first body 
will after the strike continue its course with the same velocity 
which the other body had before, and the second body will 
acquire from the stroke a momentum equal to the difference of 
the velocities of the bodies drawn into the mass of the first 
body." According to this proposition, if a hard body A, with a 
mass as 4, and a velocity as 6, that is, with a momentum as 24, 
overtake another ha^ body B, with a mass as 5, and a velocity 

as 3, B will acquire a momentum by the stroke =6—3 x 4=12. 
But if the body B moving with the like velocity be overtaken by 
anoth|i' body, C, having the same momentum as A, but having 
its mass as 2, and its velocity as 12, the momentum gained by B 

will be 12—3 x 2 = 18. In D.'s proposition, the bodiea|^|ich 
receive the stroke are supposed to be quiescent, and in ilKt’of 
Mr. H. they are supposed to be moving ; that difference, hQ||it ^ 
ever, cannot aflfect |he argument of D, which is founded sol* 
upon the fact that the strokes are equally smart with respect to , 
duration, and this is .afike in both casics. I do not, however, 
allow that Mr. H.’s proposition is correct, further than ds it 
admits that the difference ii#the velocities of bodies having equal 
momenta has an effect in the collision of hard bodies ; but it 
serves to show the inconsistencies in the theory itself, and very 
New Series, yoww, p 
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rarely indeed it is, that there are not such inconsistencies in a 
theory which is itself inconsistent with truth f 

That the difference of the velocities of hard bodies having 
equal momenta has an effect in their collision with hard quiescent 
b^ies, will readily anpear upon examination. If a hard moving 
body A, strike a hard quiescent body B, in the lines of their cen- 
tres of gravity, the quiescent body yields to the stroke, and this 
it must do lessening A’s motion, and increasing its own, until it 
shall have acquired a velocity equal to that of A. When B 
moves with a velocity equal to that of A, it is evident that A will 
cease tb act upon it. This effect in hard bodies is produced 
instantaneously. These things being premised, and they are 
too self-evident to require further illustration, the effects of the 
difference in the velocities may be easily made evident by num- 
bers. Thus if a hard body A having a mass as 8, and a velocity 
-.•as 6, and consequently a momentum as 48, strike in the line of 
their centres of gravity a hard quiescent body B, having also a 
, mass as 8, B will not have acquired a velocity equal to that of 
A until A has communicated to it motion as 24 ; when both A 
and B will have a velocity as 3. But if another body C, having 
the same momentum as A, say 48, but having its mass as 4, and 
its velocities as 12, strike B when quiescent in a similar manner, 
B will not have acquired a velocity equal to that of C until it has 
received motion as 32 ; when C and B will both have a velocity 
as 4. The quantity of motion altogether is, in both instances, 
the same after the stroke as before, there being no motion 
^destroyed by the collision ; but in one case th» velocity acquired 
by B is as 3 ^ in the other as 4. In the first case, after the 
Stroke, the whole momentum 48 is divided by the whole mass of 
A and B, or 8 + 8 =16, making the velocity as 3, and the mo- 
mentum of B 8 X 3 = 24 ; in the second case, the momentum 
48 is divided by the whole mass of B and C, or 8 -+*4= 12, mak- 
ing the velocity of B as 4, and its momentum 8x4 = 32. But 
the intensity of the stroke must be in pro^rtion to the quantity 
of motion acquired by B, its resistance to the stroke being 
greater in proportion as it was required to attain greater velocity. 
Though, therefore, the bodies A and C, having equal momenta, 
would be capable of giving strokes of equal intensity where the 
whole motion was expended ; in the cases supposed, as the quan- 
tify 6f motion communicated is different, so the intensity of the 
sri'okes is different. 

“^Tt will sufficiently appear from the foregoing observations, that 
It was not from any difficulty in answering a similar theorem in 
Mr. H.’s paper in the j^nnak for April, 1820, that I passed it 
over with many others of the same kind, but because having 
shown enough to prove that the theory itself was erroneous, I 
tho]ught it unnecessary to^irace out every error whichit contained. 
When, therefore, D. says, that C. descended for the purpose 
of suiting his own views to an artful omission of it,’^ he makes an 
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assertion which wholly untrue, and does me the injustice of so 
estimating my conduct by his own, as to think that meanness 
possible to me, of which he has shown himself so capable. 

D/s next proposition is so entirely founded upon the first as 
to require no particular notice, but m qsder further to confirm, 
them both, he makes quotations from Hutton, Playfair, and 
Emerson, which, he says, are perfectly compatible with his 
theory. That this is true can be easily imagined, as no one will 
doubt that there are many sentences in those authors which, 
having little or no relation to the question, cannot be ^ajdf to be 
incompatible with it. Thus from Playfair, ** Bodies ^Cliat have 
equal quantities of motion have equal forces or equal powers to 

{ )roduce motion.” But the question here is not whether they 
lave equal powers when their whole power is exerted, but whe- 
ther when the body struck yields to the blow, the whole motion 
is communicated ; that is, whether the whole power is actually 
exerted. Again, *^the velocities bevfg equals a double mass will 
strike with a double force, a triple with a triple force, and so on.” 
^Hutton’s Courses, vol. ii. p. 132.) But what has this to do with 
Mr. H.*s proposition, that the velocities of the moving bodies 
have no effect on the intensities of the strokes ” But his refer- 
ence to Maclaurin is more singular. Maclaurin’s Fluxions,” D. 
says, in which I believe his views of collision are expounded, 

I nave not by me. If I had, I should probably be able to give 
another amusing specimen of C.’s knowledge of names instead of 
things.” If D. will refer to Maclaurin^s Account of Newton’s 
Philosophical Discoveries,” p. 184, et seq. he. will find that he 
maintains that in the actions of perfectly hard or indexible bodies 
upon one another,” as there is no spring nor any force to sepa- 
rate them, they must go on together after their collision as if 
they formed one body.” 

It would, however, be endless to make extracts to this 
offect from all thq^ other writers referred to ; 1 have already 
done so in relation to some of them. But it is evident from 
other statements in his paper, that D. knows the fact that 
every one of these authors from whom he has made these quota- 
tions, do, in their works, state propositions in relation to the very 
point in question, directly contradictory to his theory, yet upon 
these quotations alone, D. in effect assumes, what he 
to be perfectly untrue, that Playfair and Hutton do not maintain 
those laws of collision of hard bodies which I have attempted to' 
support.” {Aknals, May, 1822, p. 368.) 

This, however, is not the only disingenuous use he makes oC 
these quotations, as will appear from the next extract, which 
contains a difficulty or paradox, as he calls it, which, as he states, 
has perplexed him a little. Let a perfectly hard ball A, mov- 
ing with any velocity a, strike in the line of its motion anotheir 
perfectly hard ball B at rest, then, by the old theory, the motion, 

p 2 
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of B after the impulse, or the motion it acquires by the stroke 
■m A a ^ ~ other parallel case, the . 

motion acquired by the same B at rest s= — — Now by the 

lA "i' 

views in the quotations I have made from Hutton, PlayMr, 
B^erson, and C. himself, it is evident that if the momenta A a 
and A' a' were equal, the intensides of the strokes and the 
momenta due to the body B after the strokes would be equal. 

That is» — TT^/ or A = A', however unequal the value of 

A *4* Jo A. *t* xj 

A and A' may be.” 

A moment’s consideration will show, that this apparent absur»- 
dity arises from another assumption made by D. without any 
reason, by which he attributes to the writers referred to, opinions 
which he knows they do not hold, and consequences which the 
very proposition he himself ascribes to them contradicts. That 
no such inference as that which D. has drawn from the quota- 
tions is fairly deducible from them, or was intended by the 
authors, is evident, not only fiomthe quotations themselves, but 
W what the authors have written in other parts of their works. 
For it is still true that bodies act with a force equal to their 
momentum,” although neither the force nor momentum can 
fairly be measured by the effects of their collisions on bodies 
which yield to the stroke ; and that this was the opinion of those 
writers, D. knew at the time he attributes the contrary, not to 
the quotations only, but to their views. Thus he has said before. 
The old theory makes the two bodies go on together ; and 
hence the collision deprives the striking body of only apart, not 
of the whole of its motion.” (Arwa/s, May, 1822, p. 358.) And 
one of the propositions which he has introduced for the purpose 
of controverting the old theory, is to show that the velocity of 
the striking body has no efl’ect on the collision if the momenta 
are equal, (ibid. p. 360.) I have already shown that the momen- 
tum of the body struck which is at rest before the stroke is 
affected by the velocity of the striking body, though other things 
are equal, but the proposition itself sufficiently proves the truth 
of the old opinions, and D.’s knowledge of them. Thus he says 

that* the velocity of. B after the stroke is = ^*id in any 

Other parallel case, Ba = But the momentum A a 

A' of, and B is the same in both cases; therefore, A.a B = 
j A' a' B. If then A be greater than A'; A + B must be greater 
than A' + B, and consequently A a B divided by the gveatar 
A + B must be less than A' of B divided by the lesser ; Huat'is, 

is less than When, therefore, D. states, that bjrihe 
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old theory, B v alter the stroke is and in parallel cases^ — 

he must have known that the writers who supported it 

did not think the momenta due to the bddy B after the strokes 
would be equal. It was, however, unnecessary in order to show 
the mode by which this difficult paradox was raised, to do more 
than refer to the paragraph itself ; where he ventures to attribute 
to Hutton, Playfair, and Emerson, the belief that when A a s 

A' a', then ; however unequal A may be to A' ; 

that is^^ that Hutton, Playfair, and Emerson, believed that equal 
quantifies divided by unequal quantities produced equals. 

The next proposition is the one stated by Mr. Herapath in the 
Annak for April, 1821, p. 287, with its form a little altered. If 
a perfectly hard ball strike another perfectly hard ball at rest ia 
the line described by the centre of gravity of the former, the 
striking body will remain at rest after the impulse, and the other 
will proceed in the same right line in which the former was 
moving, and with the same momentum.’’ 

“ From this,” Mr. H. has himself stated, it follows that a 
body in a state of free and perfect quiescence, however small it 
might be, will destroy the motion of another body however large^ 
and however great its momentum.” Whether or not such pro- 
positions are not self evidently untrue, 1 must leave to the judg- 
ment of your readers ; it is certainly impossible to exaggerate 
them. It will not, however, be difficult to show the fallacy in 
the reasoning offered in support of this proposition, nor will it, I 
apprehend, occasion surprise that it should be found to rest on 
assumptions as unfounded as those which have already been 
exposed. 

All that I require,” says D, for demonstrating this pro- 
position is, that the intemiU/ or force of percussion be the same as, 
or equal to^ the motion generatea ; and that the force of percussion 
be proportional to the generating momentum. Without adverting 
to the preceding propositions, each of these postulates is admit- 
ted in the quotations I have made from the authors C. has quoted 
against Mr. Herapath.” I have already made some observations 
on the meaning which D. has endeavoured to apply to those 
quotations, which are equally applicable to the postulates said 
to be deduced from them, upon wnich the reasoning in support 
of this proposition rests. For the generating momentum must 
evidently be the momentum which generates motion ; that is,, 
the momentum expended in producing motion, arid consequently 
when the body struck yields to the stroke, the generating mo- 
mentum will not be the whole momentum of the striking bodf. 
Although, therefore, the momenta of the striking bodies may be 
equal, the momenta expended in producing motion in OtbeiC 
bodies at rest ; that is, the generating momenta, may be unequal. 
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This has beea so fully explained before, and is in itself so evi- 
dently true, that it would not have been again repeated, but that 
the whole of the argument in support of the proposition depends 
upon an assumption of D. that it the momenta of the striking 
bodies be equal, the generating momenta and the momenta of 
the bodies struck must be also equal. I have already shown? 
the fallacy of those propositions and reasoning, by which D has 
attempted to prove that the velocity of the striking body has no 
effect upon the motion of the body struck, if the momenta of the 
striking bodies are equal ; but in the support of this proposition,. 
D. has not rested upon them, but instead has relied upon the 
postulates before mentioned. He tlien proceeds, Let B, 
be two perfectly hard and equal balls at rest, and let be 

any two other perfectly hard balls striking respectively*, B", 
according to the conditions of the proposition. Let also a, a'^ 
be the velocities of A, A', before the strokes, so that A « = 
A' of. Then if 6, be the velocity of B after the strokes, and // that 
of B', we have B A = B' V and b = //.'^ Upon this assumption 
that b = V rests the whole of the reasoning supporting this pro- 
position. I have, however, already shown that this is not the 
case unless A = A', and consequently a = cr'; for, as before 
«hown, the velocity of the body struck depends upon the velo- 
city of the striking body, and consequently B h may differ from 
B' b' to any extent less than A a. Having assumed without 
^iufficient reason as a consequence of his postulates that b = b\ 
he proceeds to show that if it be true, and A' has any velocity 
after the stroke, the body which cannot move faster tlian 
B', because it comes behind it, might nevertheless have a greater 
velocity in the same direction, which is absurd.^’ 1 readily admit 
that if it be assumed that b = A', whatever may be the 
magnitudes of A, A', this absurdity will follow ; but this 
only shows that the assumption is not founded in truth ; 
and consequently that if A be not equal to A'^ then BA shall 
not be equal to B' b\ But D. concludes, not that B A is not 
^qual to B' A' unless A = A', but that A, A', must remain at 
rest after the impulses, and consequently the bodies B, B', pro- 
ceed with the momenta A A' a\ respectively.” That this con- 
clusion is not warranted by the premises is sufficiently evident 
from .the preceding observations. It was not, however, possible 
that the proposition should be proved by the argument ad absur-^ 
dum^ as no absurdity could be greater than the proposition itself 
which it was produced to prove. 

The next proposition (Prop. D) is a repetition of part of Mr. 
Herapath’s Cor. 3, Prop. 2 {Anmls, April, 1821, p. 286), with a 
little variation of terms. If two perfectly hardund equal balls, 
come in contact, when moving with equal momenta in the same 
right line towards opposite parts, the intensity of the stroke as 
jS&Tt by each body in a direction opposite to that in which it was . 
moving is equal to'the sum of the momenta of the two, or twice 
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the momentum of^either one before the stroke/^ That bodies 
act with a force equal to their momentum, is a maxim which D. 
has repeatedly and triumphantly quoted, and momentum is the 
quantity of motion in a given direction. It is also quite clear that 
neither of the balls can themselves act in a direction opposite to 
that in which they are moving. The utmost intensity of force,, 
therefore, with which either of the balls can act, is its own 
momentum ; and that only in the direction towards which it 
moves. The acting force is necessarily the same at the time of 
the collision as before ; and consequently at the instant of colli- 
sion each ball acts with a force equal to its own momentum in the 
directi^ towards which it moves; and as both balls are moving 
in opp«te directions, they each act with a force equal to their 
own momentum in a direction opposite to the direction of the 
other ball. The intensity of the collision, therefore, is the sum 
of the momenta of the two, but the force in each direction is the 
momentum of each one ; and consequently the intensity of the 
stroke as felt by each body in a direction opposite to that in 
which it was moving,” is equal to the momentum of one ball, and 
not the momenta of two ; for if they acted in each direction with 
a force equal to the momenta of two balls, it is evident the 
whole force would be doubled by the collision, which is impos- 
sible. 

D. professes to demonstrate the proposition from the principles 
admitted in the whole theory, and he commences by stating 
truly, that By the old theory, if a hard body A, having the 
velocity of a, strike another hard equal body at rest, the 

motion communicated to A' by the impulse is A = 

This he properly treats as the intensity of the stroke, and uses it 
as such in his reasoning. But in the same argument in which 
he uses this as correct, lie states, and assumes that he has 
proved, that when one of the bodies is at rest,” the intensity 
of the stroke on each is equal to the momentum of the moving 
body.” I have already shown that the latter statement is not 
true ; but if it were, the former could not be so; and the reason- 
ing can little deserve the term of strict mathematical induction, 
which assumes in its support as true two propositions quite 
inconsistent with each other ; namely, that the intensity of the 

stroke is equal to or half the momentum of A, and also equal 

to the momentum of the moving body, or the whole momentum 
of A. It is, however, worthy of the ^orollory which he founds 
upon it, but which has already been sufficiently refuted. 

Hence,” he says, the two equal bodies after the impulse 
recede towards the parts whence they came with the same, 
momenta they bad before they met.” 

In the theory of motion rightly understood/* says Maclauriti, 
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in his Account of Newton’s Philosophical Dificoveries, p. 130, 
the same laws that serve for comparing, compounding, or 
resolving motions, are likewise observed by pressures ; that is, 
the powers that generate motion or tend to produce it ; and it 
adds no small beauty to this theory of motion that both observe 
the same laws.” Accordingly many of the laws of collision of 
bodies are afterwards exhibited by Maclaurin from the elfects of 
pressure. In formerly observing, therefore, upon Mr. H/s 
theory, 1 exhibited the incorrect consequences which were dedu- 
cible from his reasoning on the laws of motion in a sentence 
similar to the corallary just quoted, by an instance of its eftect in 
a case of pressure. Thus if a man push with all his Mrength 
against a wall, say with a force as 10, action and reactflL being 
equal, the wall resists with a force as 10, exactly in fliimilar 
manner to the fixed plane in Mr. H/s proposition. If instead of 
the wall there be an opposing active force, another person, for 
instance, pushing against the first with an exactly equal force, 
the eftect to the first will be just the same as the wall, and neither 
person will he able to move the other. But by Mr. Herapath’s 
reasoning, each person would be acted on in a direction opposite 
to that towards which he pushed, by a force equal to twice the 
force of either one ; that is, with a force as 20 ; and consequently 
both must be pushed backwards ; a conclusion notoriously con- 
trary to fact. And yet this is the reasoning by which are to be 
overturned, in one short page, the doctrines of Newton, Maclau- 
rin, Hutton, Playfair, and innumerable other mathematicians, in 
relation to the collision of hard bodies; the first principles of 
which too are as nearly as possible self-evident.'^ l^ponlhis, D. 
observes, ** These sentences, as far as 1 understand them, dis- 
tinctly charge Mr. II. with confounding pressure wdth impulse.” 
Certainly no understanding can be worse than one which chooses 
to misunderstand, and no other could derive such a charge from 
those sentences. He adds afterwards, C. tells us that the 
pushing case I have just quoted which (wdth how much truth the 
reader may judge from the counter quotations), he informs the 
world, is Mr. Herapath’s, is that, by which it is intended by Mr. 
H. that the doctrines of Newton,” &c. are to be overturned, in 
relation to the collision of hard bodies.” I will only observe 
upon this, that the extract is all that I ever said on the subject; 
and it may be thence ascertained whether, when D. said that I 
charged Mr. H. with confounding pressure with impulse,” that 
I informed the world that the pushing case,” as he calls it, was 
Mr- Herapath's, and that I told them it was by that by which it 
\ was intended by Mr, H. that the doctrines of Newton, &c. were 
to be oveiturned, his assertion was not absolutely untrue.^^ His 
motiye in the assertion may*be gathered from his inshniation that 
what I said was not accordant with truth. 

. I have now, T believe, examined all that is ofiPered in the ferm 
of reasoning in D.’s papers* Had it indeed been reasoning, 
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however able or severe it ua^ht have been, and however difficult 
to have been answered, that examination would have given ime 
much pleasure. The mental effort required to meet a powerful 
argument, though great, is invigorating to the mind, and health^ 
fuF; and gives it that tone and elastic energy which is no incon^ 
siderable enjoyment ; but the toil of dissecting and exposing a 
vast mass of misstatement and misrepresentation, though less 
difficult to accomplish, is merely laborious, fatiguing, and dis- 
gusting ; and I fear the exposition will be found so by your 
readers. There still, however, remain one or two topics which 
D. has used for declamation, which will claim a few observa- 
tions. 

Thjnrst which I would notice is the boast that Mr. H. has 
compRed his theory with so many experiments, and has pre- 
dicted the phenomena of so many new and untried cases. Pro- 
bably the credit which is claimed for Mr. H. in his prophetic 
character may not be readily granted, as long as the casea 
remain new and untried. It is, however, by no means extraor- 
dinary, that he should be able by his theory plausibly to explain 
many phenomena. Seriously to publish any hypothesis which 
was evidently incompetent to account for any of the phenomena 
of nature, would prove the writer not foolish, but insane ; it is, 
therefore, to be expected, that every theory should afford an 
explanation of some class of experiments or observations. But 
that which may properly be demanded of it is, that it should 
besides be consistent with all the phenomena of nature ; for if 
its truth be clearly contradicted by any one fact, that is sufficient 
to prove its incorrectness. In my former paper, I pointed out 
many cases in which facts were inconsistent with the theory ; 
and in this, 1 have endeavoured to show that they still remain 
unexplained. But Mr. H. himself admits that his theory opposes 
conclusions drawn by other w rilcrs, though the observations on 
which they are founded are exceedingly numerous. Thus he 
does not hesitate to conclude, that if two in volume of hydrogen 
unite with one in volume of oxygen to form water, the atoms of 
oxygen will be double in number those of liydrogen. (Artnals, 
June, 1821, p. 403.) Yet that conclusion is opposed by almost all 
the ablest chemical writers. 

The manner in which the coincidence between the theory and 
those experiments with which it accords is produced is so 'singu- 
lar, that it will deserve a few moments’ examination. On the 
supposition,” says Mr. H. that mercury and water are homoge- 
neous fluids, I have found from the best experiments I can pro- 
cure, that the ratio of the numeratpms of mercury and water is 
abtut equal to that of 1 to 2 ; and the ratio of the magnitudes oP 
the particles equal to about that 27 to 1; and, therefore, thet 
ratio of their diameters, supposing them similar, about that of 3 
le L This greater uumeratom of the water is indipated by the 
mean temperature of the mixture of equal parts of mercu^ afni 
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water always being in favour of the temperai^ure of the watery 
and the excess of magnitude in the particles of mercury by its 
less disposition to be affected in volume by changes of tempera* 
ture*’" Thus it appears that Mr. H. pretends to ascertain the 
proportionate number of atoms by the mean temperature of the 
bodies on their mixture, as determined by experiment ; and it 
having been so determined that if a given volume of mercury at 
the temperature of 100^ Fahr. be mixed with an equal volume of 
water at the temperature of 40^, the temperature of the mixture is 
about 6*0°, and consequently that the efiect of the water upon the 
temperature in proportion to that of mercury is as 2 to 1 nearly, 
that is assumed by Mr. H. to be the proportionate number of 
atoms. Mr. H. then proceeds, Taking these numbers ^ cor- 
rect, I find that if a given volume of mercury at the teiupPature 
of 100® Fahr. be mixed with an equal volume of water at the 
temperature of 40®, the temperature of the mixture should be 
594 .® ; by Dr. Henry, it is (30^. And if the same temperatures be 
taken, but the water be put at the higher, and the mercury at 
the lower temperature, the mixture should be at 79i® : Dr. 
Henry says it is nearly 80°.'^ Thus it is first assumed that if 
upon the mixture of equal quantities of mercury at 100°, and 
water at 40®, the resulting temperature is 60®, the numeratom, 
as Mr. H. calls it ; that is, the proportionate number of atoms in 
the water in comparison with those in the mercury shall be as 
2 to 1 . And the comparison of Mr. H.^s theory with experiment 
consists ill reasoning back again, that if the numeratom be as 2 
to 1, then if a given quantity of mercury at 100® be mixed with 
an equal quantity of water at 40®, the resulting temperature 
ought to be nearly 60®. That is, if it be true that if the result- 
ing temperature be as 60®, the numeratom must be as 2 to 1, then 
if the numeratom be as 2 to 1, the resulting temperature shall be 
as 60®. So that if you will tell Mr. H. what will be the result- 
ing temperature of a mixture of two fluids hliving certain previous 
temperatures, he will by his theory again tell you the very same, 
and will also calculate what will be the temperature of a mixture 
of the same fluids mihgled at other temperatures. This mode 
of reasoning will doubtless give results very accurately coincid- 
ing with experiments, but as it is merely reasoning in a circle, it 
can tend very little to prove the truth of the theory, however 
long a'list may be furnished of such facts. 

Another topic to which D. frequently refers, with much appa- 
rent self gratulation, is the opinions of other philosophers, and 
chiefly that of Sir I. Newton. To him he refers more than a 
dozen times, but only once ipr the purpose of making a quota- 
tion in confirmation of the theory, ana that once he draws 
inference which the next sentence would have shown was incor- 
rect, and which is directly contradicted by other parts of his 
works4 With what justice he claims the support of several 
o^er philosophical writers to whom he has referred, the extracts 
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which I have alreacly given will sufficiently show. With respect 
to Sir I. Newton's opinions also, I have already proved by 
extracts from his works, that on the laws of collision, they 
directly, both in words and meaning, contradict Mr. Hera** 

E ath's. Even, therefore, if Newton had positively stated it as 
is opinion that there did exist such a gravitic medium as Mr. 
speaks of, and that he really considered it to be proved that heat 
was only motion, yet as Mr. H.'s laws of collision of hard bodies 
is at the very basis of his theory, there would still exist a differ- 
ence in relation to all that is peculiar to Mr. Herapath's philoso- 
phy. The manner, however, in which Newton suggests these 
peculiar thoughts on heat and gravity is so striking an illustra- 
tion ofjfce distinction which should be made in the statement of 
hypotlwes and facts, and offers so singular an instance of the 
modesty of his exalted mind, that I cannot, refuse myself the 
pleasure of making some extracts. 

“ But,’' says Maclaurin, speaking of Sir I. Newton, in his 
Account of his Philosophical Discoveries, p. 9, while he was 
thus demonstrating a great number of truths, he could not but 
meet with hints of many other things that his sagacity and dili- 
gent observation suggested to him, which he was not able to 
establish with equal certainty, and as these were not to be neg- 
lected but to be separated with care from the others, he, there- 
fore, collected them together, and proposed them under the 
modest title of queries.” 

It is in those queries, and in what he calls Cogitationes. 
variiCy^ that are contained those speculations of Newton on the 
causes and nature of heat and gravity, to which D. refers. But 
the manner in which he suggests them affords no pretence to 
consider them liis opinions. Thus in the advertisement to that 
part of his works, in which the ^‘Question” relating to gravity is 
published (Newt. Opera, vol. iv), he says, And lo show that I 
do not take gravity for an essential property of bodies, I have 
added one question concerning its cause, choosing to propose it 
by way of a question, because 1 am not yet satisfied about it for 
want of experiments.” And in the question itself, speaking of 
the objections made to his opinion of gravity, because he cannot 
account for the causes, he says, Later philosophers banish the 
consideration of such things out of natural philosophy, feigning 
hypotheses for explaining all things mechanically, and referring 
other causes to metaphysics ; whereas the main business of 
natural philosophy is to argue from phenomena without feigning 
hypotheses, and to deduce causes from effects till we come to 
the vi^ry first cause, which certainly i§ not mechanicaK” In his 
letter to the Hon. Mr. Boyle (Ibid. p. 385), he says, The truth 
is, my notions about things of this kind are so inaigested, that 1 
am not well satisfied myself aboul them ; and what I am. not 
satisfied in, I can scarce esteem fit to he communicated to 
others, especially in natural philosophy, where there is no end 
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iantying/' And he then adds, ** 1 shall set down my anpreh^ 
sions in the form of suppositions.’’ He concludes tae same 
letter : Bht by what has been said, you will easily discern 

whether in these conjectures there be any degree of probability, 
which is all I aim at. For my own part, I have so little fancy to 
things of this nature, that had not your encouragement moved 
me to it, I should never, I think, have thus far set pen to paper 
about them. What is amiss, therefore, 1 hope you will the more 
easily pardon.” 

The contrast which is thus afforded by the style of Newton to 
the manner in which Mr. Herapath and D. have written on the 
same subject, though exceedingly striking, will occasion no sur- 
prise to those who are accustomed to look for modesty and sim- 
plicity from minds in proportion as they are elevated and supe- 
rior ; and to expect that by how much experimental and philo- 
sophical truth is habitually contemplated with a clear and lucid 
perception, by just so much will these “ conjectures,” these 
** feigned hypotheses,” these fancies,” as Newton calls them^ 
be esteemed doubtful and worthless. 

There are many other parts of D.’s papers which it will be 

E erceived I have not thought worth notice. When, for instance, 
e over and over again mockingly repeats without any sensible 
application or meaning, phrases which I fonuerly used ; when 
too he asserts that I am unacquainted with one of the com- 
monest of Newton’s ideas,” speaks of my conclusions too 
absurd to be entertained by any other person,” ** ridiculous con- 
clusions,” temerity,” folly,” ‘‘ absurdity,” presumption,” 
quibbling ; ” recommends me to avoid equivocation,” sub- 
terfuge,” paltry attempt to evade,” &c. with many other such 
insinuations and expressions, I have thought sucli things not 
* deserving an answer ; they only degraded the writer, if they 
were not indeed to be expected as the natural style and manner 
of one capable of the wilful misstatements and misrepresentations 
which I have exposed. Very many other similar misstatements 
and misrepresentations I have passed over without observation^ 
where they were not interwoven with the propositions offered as 
answers to what I had previously written ; I have shown enough 
to guard his readers against receiving as true, without examina- 
tion, any of his assertions, however positively made ; and the 
occilpation of exposing them is too unpleasant and disgusting 
not to be avoided as much as it can be done with propriety. 

With respect to the author of these papers, I certainly will 
not choose to attribute them to Mr. Herapath himself. I am 
aware that Mr. H. has been misled into a manner of attack upon 
l^at he calls the illiberal opposition ” from members of the 
Royal Society, and the absurdities and strange paralogies” of 
Mr. Tredgold, which will give some countenance to the sc^po* 
sition tbs^ he might have been tempted to indulge in mj 
;^^per,: /in the more liberal use of those terms not usual m phuo^ 
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sophicai eoutroversWs, but which' are contained in the papers cf 
D. Nor can it be^unobserved that there is in tiiese papers 
apparent most intimate acquaintance with every part of tliiS 
theory of Mr, H, both published and unpublished, and of the 
meaning, and even secret motives of the expressions and omis^ 
sions in Mr. H.^s former papers, and at the same time an un- 
usually energetic and triumphant interest in his philosophical 
opinions. These things may probably induce many persons to 
do Mr. H. the injustice to ascribe the papers to him, and, per- 
haps, therefore, he may think it worth while publicly to disown 
them ; but for myself^ having traced in them so many other 
unfounded assumptions, I can easily admit that these circum- 
stances should be added to the number. The contrary too is not 
so easily conceived. Though indeed it is neither extraordinary 
nor unpardonable that a writer, having with no inconsiderable 
labour prepared a new theory in an important branch of natural 
philosophy, should be induced to value it rather more highly 
perhaps than its merits would wan^ani, and be led by a zeal and 
energy in its support, to use language not suited nor usual in 
philosophical discussions ; it is not easily to be imagined that 
any one who feels within him any pulse of honourable ambition, 
to distinguish himself in the scientific discoveries and controver- 
sies of the age, should almost at his very outset stoop to such a 
course of wilful misstatement and misrepresentation asD.’s papers 
exhibit, oven to the extent of giving in inverted commas as the 
literal expressions of a writer, what was never written, meant, or 
thought by him. Such conduct must necessarily wither all his 
hopes in their very opening, by rendering it impossible for any 
person of honourable feeling to continue a correspondence with 
him. 

I must indeed still think that Mr. Herapath has mistaken the 
path to philosophical science, in departing from experiment and ‘ 
observation, as the foundation of his opinions, and resting them 
on certain supposed properties of bodies, the knowledge of the 
existence of which is not deduced from the examination of phe- 
nomena, but springs from the imagination ; contenting himself, 
if the theory be so framed, as to accord with some one consider- 
able class of facts. Such was not Newton’s mode of philosophi- 
cal discovery. “ Quicquid eniin ex phaenomenis non deducitur 
hypothesis vocanda est; et hypotheses, seu metaphysics^ seu 
physicee, seu quahtatum occultarumi, seu mechanicae, in philoso- 
phia cxperimentali locum non habent.” (Newt. Opera, vol. iv. p. 
493.) The main business of natural philosopny is to ar^ue 
irom phsenomena without feigning hypotheses,” and when once 
the inductive philosophy is departed^irom, and the imagination, 
instead of fact and observation, is made the basis of theory, thi^ 
is no end of fancying.” But however much it may be necesjsaiy 
that'Mr. H. should change his course of philosophical thought 
andlstudy before he cm generillv attain among scientific 
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that rank as a philosopher to which he seems to aspire, his sup- 
porter D. has much more to change in his ihanner and style of 
>#riting, and his integrity as a controversialist, before he can 
deserve that any further arguments or observations of his should 
be regarded with any other feeling than contempt. 

I remain, yours, &c. C. 


Article VIIL 


Lunar and Solar Phenomena seen at Toula, in Russia. 

By Mr. Longmire. 

(To the Editor of the Annals of Philosophy.) 

SIR, Whitehaven^ Aug, 8, 189?.. 

On Feb. 18, 1819, O. S. at about eight o'clock, p. m. the 
moon being nearly full, and nine degrees above the horizon, and 
the night still and very clear, 
with hard frost, there appeared | 

near the moon six perpendicular j y 

spires of light; every two of 
which had a common base in the 
middle, and in a horizontal line 

drawn through the moon's cen- 1 )■' ' 

tre. The whole formed three 
perpendicular elongations of 
light ; the middle one being on I j 

the moon, and the others, at 9® ys 

^on each side of it. The point 
of the upper spire at the moon was 16'^ above the horizon, and 
the inverted spire extended to the ground. The other elonga- 
tions were half the length and breadth of the middle spires ; 
whose base was equal to the apparent diameter of the moon ; 
which, where these spires were seen, was enlarged one-fifth. 

The colour of the elongation at the moon was a light yellow, 
unbroken for two thirds of the length ; but nearer both points, 
it consisted of perpendicular blue streaks, somewhat lighter than 
the sky. Perpendicular blue streaks formed the other elonga- 
tions. The stars shone through the streaks, and the sky was 
seen in the spaces between them 

I have attached a sketch to this paper in which A is the moon, 
B the spires on it, C D the other spires ; the parts a b are li^t 
^ the whole of the spires C D, are 

These very beautiful phenomena were visible to a spectator in 
the town, but not in the country adjoining it. The heat ftom 
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the houses seemed to melt a highly attenuated frosty yapopu^M 
the air^ and in thi^ heated medium^ the spires were situat^^ , 

In the month of July, the same year, I observed a perpefldi* 
cttlar elongation of faintly reddish light from the setting sun to 
the clouds. Its breadth was equal to the sun’s diameter. 

The western sky was covered with clouds, except an opening 
round the sun 15^ high, and 12® wide. The departing rays, as 
is usual in this country in summer, coloured the edges of the 
clouds, wherevSt* they penetrated, a scarlet red ; and from the 
unevenness of the surface, gave the illuminated parts the appear- 
ance of dame. 

This elongation of light appeared to extend forward nearly to 
the observer* The place wliere I stood was on rising ground 
near the town ; at about half a mile in front was the river Oupa. 
In the vapour rising from the river, and the dampy holm on this 
side of it, originates this elongation of the sun’s figure. 


Article IX. 

Analyses or Books. 

Memoirs of the Astronomical Society/ of London* Vol* I. 

London. , 182^. 

{Concluded J^om p. 15S.) 

Tlie second of the three memoirs furnished by the Rev. William 
Pearson, is entitled, On the Construction and Use of a Mi- 
crometrical Eye-piece of a Telescope.” The rationale of the new 
contrivance is given, previously to explaining the applicatidll 
of the doubly-refracting power to some of the most delicate 
measurements in practical astronomy ; but this preliminary disqui- 
sition, which is extended to a considerable length, not admitting 
of intelligible abridgment, nor indeed bearing very materially 
upon the subject, we shall proceed to give Dr. Pearson’s account 
of the application of this power. In measuring the diameter of 
a small body of sensible dimensions, the sliding tube containing 
the prism must be steadily and gradually moved by the finger 
and thumb, backwards or forwards, until after adjustmtot for 
good vision, the two images of the object come exactly into 
contact, edge to edge : in this situation the distance indicated, 
will be the argument for entering the tabic of powers ; and the 
power there seen by inspection, will be the proper argument for 
entering the table of measures, which will give at sight the 
rent diameter, in seconds and paj^ts of a second, without fann<»^ 
correction. When the angular distance between two stars^ 
‘ sMeUites, or odiier luminous points, is required to be measured. 



Amal^et 

^iU be two pairs of images formed, aini theea may &S^m 
with respect to each other ; but 

m|{P (^be wiitih the prism ground more or less the foul>*^ 

lit^iinous images into one straight line ; in which poail^n, 
second and third Images coincide exa<!!tly, the measure'^ will at 
on^e be correct ; but if not, the distance between the lenses 
must be varied until this coincidence takes place. Should the ‘ 
prism used be found to have too great or too small an angle at 
any 6f the distances marked in the scale, it mull be changed for 
anotiiser having a more suitable angle, and ^ust be adjusted as 
before directed. In all cases where one of two contiguous stars 
is much smaller in appearance than the other, and is yet visible 
through the prism, the small one will be lost by sug|i^position on 
the larger, and must, therefore, be made to pass dver its centre 
by a slow motion given by rotation of the tube, when an esti- 
mate may be made of the exactness of the central transit ; or 
otherwise, the four visible images may be formed iiflo an exact 
square, when it will appear whether or not the bounding sides of 
the figure are equal to each other ; and if they are, the proper 
distance will be indicated in that position.'’ These directions 
are illustrated by a tabular account of the actual application of 
the micrometrical eye-picce to various celestial measurements ; 
and the memoir concludes with extensive tables of powers and 
measures, of which it is not possible to give an intelligible 
abridgement. 

Of the sixth memoir, Onjbhe Construction of a New Posi- 


tion-Micrometer, depending on the Doubly-refractive Power of 
Rock Crystal,” a very short notice will be sufficient. Before 
proceeding to describe the addition made to the former instru- 
ment, a method is mentioned by which Dr. Pearsoa^varies the 

« instant angle of a prismatic solid, by the juxta-position of a 
cond solid of double re fraction ; a method which, says he, 
to me is new, but which probably may be known to those 
philosophers, wffio have studied more minutely the laws of the 
polarization of light.” By w'hat arrangement^' tlie eye-piece 
micrometer with double images is converted into a pos^ition- 
mlcrometer, the following extract wall render sufficiently obvious,* 
When a crystal of the micrometer was applied before 4.he eye- 
piece of a transit instrument, all the spider’s lines, as was 
expected, were seen double ; as was als,o a star or other luminous 
,^oiat placed at a distance. But turning the prism round a little, 
^oon brought all the images of the vertical lines into cotftaet 
^wltb the lines themselves, and the coincidefltce was p^ect as to 
breadth, but not as to length of the lines in question :^he imago 
of^e star in the mean time*«evolved round the star itself 
AlHbdming into contact. Likewise when two s^s, ii^the 8an|e 
neld of view, are examined through a doubly refecting priaiui V 
line connecting either star and its own image wiD truly 
the Jpage of the vertical line 
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line itself^ which ipay always be made so by turning rouii4 
prism. While the image of the vertical line was separated 
the line itself tojts greatest distance^ by turning the prism^ 
image of the star circulated round the star the spacfe of an exkct 
quadrant. ‘ In this situation the horizontal line and its image 
coincided as to breadth, but not as to length, just as the vertical 
line and its image had done before : and separating them to 
their greatest distance, brought the vertical line and its image 
again into a state^ of coincidence ; while the image of the star 
moved through another quadrant. The same appearances took 
place in the quadrantal point of the other semicircle. This expe- 
riment led to an immediate conclusion, that if a vernier connected 
with the revolving prismatic solid, were made to travel along a 
graduated circle, until a pair of stars and their images are all 
seen arranged in one straight line, it w'ould indicate, in that posi- 
tion, the angle that this line makes with the vertical or horizon- 
tal line, accoVdingly as the graduations might be figured on the 
limb; provided that the , zero of the circle has been previously 
adjusted to the vernier, while one of the vertical or horizontal 
lines had its respective image coincident therewith.’' The 
instrument was completely adapted to its purpose by substituting 
for the thread of a spider's web, which was liable to be injured 
by turning the tube or cleaning the lens, a fine line made by 
drawing a diamond diametrically across the plain face of the 
lens. 

The next memoir contains ** Obiervations on the best Mode 
of examining the Double or Compound Stars ; together with a 
Catalogue of those whose Places have been identified, by James 
South, Esq. FRS. FLS. In consequence of Sir William 

llerschell having employed in the examination of double stars, 
instruments of powders much greater than fixed instruments 1 
generally possess, a method has been given by him for finding a 
double star, not only equal, but indeed as he asserts, superior to 
having its riglit ascension and declination given. At the time 
when this ophiioh w'as e^qiressed, and for several years after- 
wards, the hightist power belonging to any of the fixed instru- 
ments did not exceed 80 : they Were, therefore, quite inadequate 
to this particular species of astronomical research. Now, 
however, it appears that telescopes admitting of magnifying 
powers equal to 500 or 600 are attached to fixed instruments ; 
and in ail cases where compound stars can be resolved by such 
powerj^ii Sir William llerschell, it may be inferred notwithstand- 
ing all that he has said apparently to the contra^, would fully 
admit their convenience and sufficiency. The diflference, there- 
fore, betwixt the author and this celebrated astronomer is amcim 
shadow; and did^iot demand in its delineation any of thos* 
expt^ssions of diffidence, which deference to an authority so 
elevited> if actti^ J, qpnosed, W'Ould inevitably call forth. The 
peculiar fitness instruments,*’' says Mr. Sou^^ may be 

New Series, 9^ 
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substantiated by their superior steadiness ; by the unerring cer- 
tainty with which they be directed to the wished-for star ; 
by the opportunity they afford us of examining any star at its 
most advantageous situation ; by the uniformity in the appear- 
ance of the compound stars, which they present to the eye and 
position of the observer, thereby materidly assisting him in sub- 
sequent observations ; and, lastly, by the facility which they 
afford to the dispatch of business.” 

A letter from Professor Gauss, dated Observatory, Gottingen, 
and addressed to Mr. Herschell, the Foreign Secretary, gives an 
account of “ the new Meridian Circle at Gottingen,” constructed 
by the celebrated artist Reichenbach. It is adapted at once for 
a transit, and for tlie measurement of altitudes, and possesses (in 
common vuth the most perfect meridian telescopes) all the 
adjustments requisite for their purpose. The telescope is five 
Paris feet in focal length, and four Paris inches in aperture. The 
four eye-pieces magnify respectively 68, 86, 120, and 170 times. 
The cross wires consist of seven vertical and two horizontal 
spider-threads. The intervals between the former arc each tra- 
versed by an equatorial star in 14". The horizontal ones are 
only 7"*6 asunder. The axis, 33 Paris inches in length, carries 
on one side two concentric circles whose outer surfaces (or those 
furthest from the telescope) lie nearly in one plane. The exte- 
rior circle (which being fastened on the axis, revolves with the 
telescope), bears the divisious which are to every three minutes. 
The inner, or alidade circle, would turn freely about the axis, 
were it not for a clamp fastened on the pillar. This allows it 
only a small delicate motion for the purpose of adjusting the level 
fastened upon it. On this alidade circle are the four indices, 
each 45® from the vertical line, with their verniers ; which sub- 
^ divide the principal division into 90 parts each, and consequently 
from 2" to 2", and yet smaller parts admit of estimation. The 
diameter of the circle where the reading-off takes place is 35 
Paris inches. That both circles, without being in actual con- 
tact, are yet separated by an interval scarce perceptible, and that 
in consequence, the microscopes for reading-off are purposely 
set somewhat obliquely, the surface of the dividing circle stand- 
ing out a little, although but extremely little beyond that of the 
alidade circle, are adjustments which this instrument possesses 
in common with others by the same artist. Such, with the addi- 
tion of a few unimportant particulars, is the account of this valu- 
able instrument. Of its great correctness striking instances are 
furnished by the observations of M. Gauss ; but we think it right 
not to extend this article further than to insert the following 
^notice, by the Foreign Secretary : A point which has occu- 
pied the attention of astronomers for sorafe years, though it 
involves only a few seconds, is yet of the highest importance, 
both in reference to the art of astronomical observation, and on 
account of the numerous astronomical elements, whose exact 
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determination depe\ids on it ; I mean the minute difference iti ilre 
declinations of stars, the obliquity of the ecliptic, and the altitude 
of the pole, which appear in their determination by different^ 
though very excellent instruments. There is no doubt these 
differences arise from the action of gravity on the different parts 
of each instrument, though hitherto the mode of this action has 
not been clearly pointed out, nor is it possible to pronounce 
decidedly which instrument has affordeci the right and which 
the wrong result. We know, in fact, very little of the extent to 
which the yielding of the metals may go ; and it seems too 
hazardous to deny the possibility of this cause exercising a nota- 
ble influence on the divisions, and in consequence on the obser- 
vations in any instrument, whatever be its construction, without 
grounding such denial on sufficient proof. In our meridian circle 
the great artist has done every thing to obviate the flexure of the 
telescope by a well adapted system of counterpoises : still a 
doubt may remain, whether all the flexure be done away with by 
that means, or rendered quite insensible ; and the only direct 
means of ascertaining the point seems to be, the combination of 
immediate observations of a heavenly body with those of its 
image reflected in an artificial horizon. Such observations must 
of course be frequently repeated to clear up a point of so much 
delicacy. M. Gauss has already entered on this inquiry by 
observing the pole-star in a reflecting surface of water. It is, 
perhaps, the most striking proof of the astonishing optical power 
of the telescope, that the superior culmination may be very well 
observed in this manner even in the day time. The result of the 
first comjilete observation of this kind was as follows : 

May 13, 1820. — Zenith distance of the north star, free from 
refraction, but including the error of culmination. 


Inferior culmination 
Superior ditto 


/Direct 319° 60' 20*73" 
\ Reflected 220 5 3-94 

( Direct 323 8 41*51 

/Reflected 216 46 44*31 


Hence we deduce the true zenith distance. 

Inferior culmination 40^ 7' 21*60" 

Superior ditto 36 49 1’40 

And hence (the change of declination in 12 hours being 
— 0"*1) the latitude of the place of the water vessel is 
51° 31' 48"*45, and that of the centre of the circle 51° 31' 48"*40. 
This being nearly a mean between the two above given, it is 
rendered very probable that the effect of its weight on the^ 
observations with this instrument aror either quite insensible or 
at least extremely small." 

Such observations as Mr. Daily was able to make on the Solar , 
Eclipse which took place on the 7th of Sept* 1820, with thoad 
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which were communicated to him by accurate observers, con- 
stitute the ninth memoir in this collection. Considering the 
number of good observers who must have witnessed this inte- 
resting phenomenon, the number and importance of the commu- 
nications is not so great as Mr. Baily had reason to expect ; 
more especially, we may be allowed to add, considering the very 
scientific and impressive manner in which astronomers had been 
awakened to the occun'ence, by the extensive gratuitous circula- 
tion of a dissertation on that eclipse, printed for that very purpose 
by Mr. Baily : an example of disinterested exertion, at once 
honourable to the author and to science. According to Mr^ 
Baily’s observations made at Kentish Town, north latitude 
51® 33' 34", and west longitude 35"*2 in time, the beginning 
was 0*' 21' 42"*4, the end 3^ 13'41"*1 (mean time at the place), 
and the duration, therefore, 2‘^ 51' 58"*7. The apparent diame- 
ter of the moon, and the distance of the borders of the sun and 
moon, were measured with great accuracy ; and the steps taken 
for measuring, as well as for correction, are very clearly dis- 
played. A barometer, with a thermometer within and without, 
were also noticed during the progress of the eclipse, but without 
observing any alteration in either of them. The diminution of 
light he states to have been very trifling ; by no means so great 
as in the eclipse which occurred Nov. 1816, although only *78 of 
the sun’s disc was then obscured, and *87 on the occasion now 
adverted to. Venus w^as seen, however, by thousands of spec- 
tators with the naked eye, and Mars was visible to many. We 
pass over the observations of Mr. Dollond, Mr. Groombridge, and 
Dr. Pearson, which do not convey any new or curious informa- 
tion on the subject, to insert those of Mr. Wiseman, of Norwich, 
which are both new and curious. After stating that, according 
to Mr. Wiseman, the eclipse began at Norwich (north latitude 
52® 38', east long. 5' 10" in time from Greenwich), at O’* 28' 45". 
and ended at 3’* 21' 40", Mr. Baily thus continues the narrative; 

This gentleman has also sent me the result of some experiments 
on the powder of the burning lens on different substances, dur- 
ing the time of the eclipse. Having procured a piece of paste- 
board, he affixed thereto four equal pieces of different coloured 
cloths ; viz. black, blue, yellow, and red ; and placed them suc- 
cessively in the focus of a burning lens on the day preceding the 
eclipse. The following are the periods at which they respect- 
ively took fire : viz. 

Black in seven seconds. 

Blue in seven seconds. - 

Red iff eight seconds. 

Yellow in sixteen seconds. 

♦ 

‘ lie also, on the same day, submitted the bulb of a thermome- 
ter (which then stood at 6'6°) to the focus of the lens ; and in l-f 
minute it rose to 94°, and probably would have risen higher, had 
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lie not been aMrehyensive that the glass would have been broken 
by the heat. These experiments were made at about two o^cIock 
in the afternoon, in order that they might correspond with the 
time of the eclipse at its greatest obscuration , On the following 
day, about half an hour after the commencement of the eclipse, 
he applied the cloths in succession to the focus of the lens, and 
/bund the periods at which they respectively took fire to be as 
follow; viz. 

Black in twenty seconds. 

Blue in twenty seconds. 

Red ill sixteen seconds. 

Yellow^ in forty seconds. 

At about hall* an hour before the end of the eclipse, he again 
submitted them to the focus of the lens, and found their periods 
of ignition to be as under ; viz. 

Black in seventeen seconds. 

Blue in eighterii seconds. 

lied in fourteen seconds. 

Yellow in iwentv-four seconds. 

But during the time of the greatest obscuration, he could not 
produce any effec-t upon them whatever. The tliermometer at 
the couuneiicciiient of the. eclipse w'us at (iiT, and by two o’clock 
had fallen to This >\as about the middle of the eclipse ; 

and Mr. Wiseman assures me that at this time he held the bulb 
in the focus of tlie burning lens for upwards of four minutes, but 
witliout producing any sensible elFect. At a cpiarter past tw'o, 
be repeated the same experiment, and with the same result, 
although the sun was free from ^clouds. At the termination of 
the eclipse, the thermometer rose to 64*^. Mr, Wiseman also 
states that he lilted up a prism in a darkened room, and that he 
made several observations on the coloured rays which w'ere 
thrown on a screen of white paper. He says, that during the 
coiitinuance of the eclipse, the yellow and blue rays were gene- 
rally increased in brilliuiicy, whilst the red became exceedingly 
faint, and did not occupy more than half their usual breadth. 
As I am notav\are that any experiments of a similar kind were 
made during this eclipse, and as the results are somewhat singu- 
lar, although aiilicipated by Mr. Wiseinau, I have thought* it 
right to state them here, in order that the attention of the public 
may be excited thereto in any future eclipse.’’ Mr. Baily 
received some communications from the Continent, which tend 
to confirm the observations made b^ former astronomers, on this 
singular and rare phenomenon. The tbrmation of the annulus 
is mentioned by Mr. Albert, at Frankfort on the Maine, by Prof. 
Stark, at Augsburg, who represents Its duration to have beep 

47"*5^by Prof. Schwerd, at Spire, who describes a bright spot 
at the point of one of the horns, six seconds before the annulus 
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was formed, and by M. Nicolai, at the Observatory of the Grand 
Bake of Baden, at Manheim, whose account d^eserves to be 
transcribed. '' The actual formation of the annulus was very 
remarkable; for about a second before it occurred, the line 
curve of the moon's disc, then immediately in contact with the 
edge of the sun, appeared broken into several parts; and in a 
moment these parts flowed together like drops of water or 
quicksilver placed near each other. At the dissolution of the 
annulus, a similar appearance presented itself; for the delicate 
thread of light then formed by the annulus, instead of being 
broken in one place only, was, in an instant, divided in several 
places at once. The thermometer (reduced to Fahrenheit's 
scale) was at the commencement of the eclipse at and fell 
towards the middle to 63^ but afterwards rose again to 

Prof. Moll, of Utrecht, in a memoir entitled, like the preced- 
ing, On the Solar Eclipse which took place on Sept. 7, 1820,” 
has transmitted an account of numerous observations made at 
Amsterdam, Groningen, and Middelburg. Prof. Van Swunden’s 
statement respecting the formation of the annulus is exceedingly 
interesting, but without the aid of his figures would not be well 
understood: besides, we suspect that the venerable author of 
the Positional Physiccc has experienced at the time, perhaps 
through his enthusiasm in the cause, ceitain optical delusions. 
Mr. Grave, also of Amsterdam, adds likewise some remarks as 
to the appearance of the eclipse, lie made use of an English 
reflector made by Mann. The formation of the annulus appeared 
to Mr. Grave the most beautiful phenomenon which he ever 
beheld, and he has; delineated it with considerable efl’cet. 

Of the remaining memoirs composing this valuable volume, 
we cannot convey any important account, in the abridged form 
to which we are confined : we regret the less, therefore, that the 
space still remaining allows only the repetition of their titles : 
tIz. On the Comet discovered in the Constellation Pegasus in 
1821, by M. Nicollet, of Paris. On the Cornet discovered in the 
Constellation Pegasus in 1821 ; and on the luminous appear- 
ance observed on the dark side of the Moon on Feb. 5, 1821, 
by Dr. Olbers, of Bremen. On a luminous appearance seen on 
the darkuart of the Moon in May, 1821, by the Rev. M. Ward. 
On the Uccultations of Fixed Stars by the Moon ; on the Re^ 
^peating Circle ; on the Perturbations of the i#w Plamds; and 
Observations on the late Comet and the Planet Vesta, by Prof. 
Littrow, of Vienna. On the Places of 145 new Double Stars, 
by Sir William Herschell, President of the Astronomical Society, 
llniversal Tables for the reduction of the Fixed Stars, oy 
S. Groombridge, Esq. ; and, lastly (17lh memoir), Observations 
of the Solar Eclipse w hich took place on Sept. 7, 1820; com- 
municated in a letter frouf M. Piazzi to the Foreign Secretary. 
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Article X. 

SCIENTIFIC INTKLLICISNCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE. 

I. AhbC Hauj/, 

The following account of the accident which occasioned the death 
of this eminent philosopher, has been transmitted by a medical friend 
at Paris to the Editor, accompanied with a copy of Baron Cuvier’s 
discourse at his funeral, the original of which our readers will prefer to 
any translation : — . 

On the afternoon of the Hthpf May, while alone in his cabinet, the 
Abbe Ilauy fell down, I rather imagine in consequence of a slip, for 
I cannot find that he suffered any loss of sensibility, nor did he subse- 
quently exhibit any symptom of cerebral affection, which could war- 
rant the idea of a fit. 

After some little time, he managed to call his attendants to his assist- 
ance. Some days elapsed before the exact nature of the injury which 
he had received was ascertained, the pain which he experienced from 
it, added to that which he before acutely suffered from a nephritic 
complaint, rendering a very minute examination difficult. After some 
time, liowever, a fracture of the neck of the os^fanoris was discovered- 
Fortunately for the Abbe, he was attended by Almand, surgeon to the 
Hospice Salpetrierc ; and as this gentleman does not, like many of his 
countr 3 'inen, entertain vain hopes of' reunion in fractures of this kind, 
the good old man was spared the fatigue of a useless and distressing 
apparatus. 

Xotw’ithstanding the diminution in his strength and appetite, the 
Abbe continued to cherish the prospect of recovery till almost the last; 
and in conversation with the few scientific friends who were permitted 
to see him, lie exhibited full proof of the unabated vigour of his recol- 
lection and reasoning powers. A few^ days before liis death, which 
occurred about nine o’clock on the morning of the 1st of June, it was 
discovered that a collection of matter had formed, after the evacuation 
of w'hich, his decline became more rapid than it had previously been- 
The extreme heat of the weather, probably had some effect in accele- 
rating it. 

In consequence of the Abbe llauy’s being Canon of Notre Dame, 
custom required a considerable service to be celebrated in the cathe- 
dral on theoccawon of his funeral, but the circumstance of its happen- 
ing cn the day which that building was occupied by the Chamb*er^<;^ 
Deputies, in the performance of the usual ceremony on the election of 
new members, prevented this service from being performed there^ .and 
a dispensation was obtained to go through it in the Abbe’s parish 
church. My engagements prevented me from being present on this 
occasion, but the ceremony must have b<^n one of considerable lengthy 
for though the corpse left the garden between 10 and 11, it did not 
roach Pdre la Chaise till nearly three o^lock. 

Here too I was nearly prevented from attending, for it happiS^d 
that on that very day, tha|RudentsofLaw and Medicine were, desiroun^ 
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of paying anniversary honours to a young man of the name of Allemand, 
who, two years before, had been killed by the gefts d'armes. With a 
view to thwart them, the police placed troops to stop the different 
avenues to the burying, ground. By some of these I was forbidden 
entrance, but I was more successful in a second attempt, when I walked 
by the side of the corps. Several of the company were less fortunate, 
and were absolutely refused admittance. Gay-Lussac, the Pre.sidcnt 
of the Institute this year, attended with several of his fellow-members; 
and the Baron Cuvier read the speech, of which I liave sent a copy. 

While this was being read, some of the AbbtVs brother professors, 
whose years indicated that they must ere long follow him, were melted 
into tears. Most of the company, according to custom, sprinkled holy 
water over the grave before leaving it. 

A small body of the veteran troop employed as the guard at the 
garden, attended the funeral, and while standing at the ground, fired 
twice in platoons, and on retiring they singly discharged their pieces 
into the grave. 

The new edition of the Abbe’s Mineralogy will very shortly be pub- 
lished; he had, as he told me, very nearly brought it to a conclusion 
himself. He laboured at it very closely, and was as anxious about his 
success and credit as any young author could be. 

Funehailles deM. lV\bbe IIaly. 

he 3 Jnin, 1822, out ea lieu Ics fiuncrailles dc AL VAbbe (Renc-Jufii) 
Hauy^ Menibre dc I' Academie Roynlc des Sciences, Arrive au 
lieu de la ,sepultinr, AL le Baron Cuvier^ Secretaire Pcrpeinel dc 
V Academic itoyalc dcs ScienceSy el Directeur du Alusemn d’lh.sioiie 
NatureUci a ji^ononev^ au nom des deux ctabJissemens Ic discours 
suivant. 

MFSSiEUHS.-'-Par quelle fatalite la mort semhle-t-clle depuis quelqiu* 
temps se plaire h redoublcr ses coups ? 

Ell peu de jours nous avons accompagne, vers ses tristes et derniers 
demeures, les Halle, les Richelieu, les Sicard, les A'anspacndonck. 

Ni les talents, ni les grandeurs, ni les services rendus a Phumanitr 
n’ont pu a doucir ses arrets. 

Elle frappe aujoiird’hui Ic genie et la vcrtii ; elle nous cnlevc a la 
fois le plus parfait modele du scrulatenr de la nature, et cclui du sage, 
heureiix de la jouissance de la verite, de ce bonheur sur Icquel ne 
peuvent rien ni ies revolutions ni les caprices du sort. 

Au milieu d, ’occupations obscures ct laborieuses, une idee vient sou- 
rire a M. Haiiy ; une seule mais lumineuse et feconde. Des lors il nc 
cessq de la suivre, son temps, les facultcs de son espr^ll il lui consacre 
mt. Pour elle il ctudie la mineralogic, la gcometrie, la physique ; il 
semble vouloir devenir un homme tout nouveau ! 

'Affm aussi quelle niagnihque recompense accord ee a ses efforl^ P 
Iloevoile la secrete architecture de ces productions mysterieuses oh 
la matiere inanimee paraissait offrir les premiers mouvements de la vie ; 
oil il semblait qu’elle prlt des formes si constantes et si precises, par 
dcs principes analogues Neelies de I'organisation. 

^ Ils^pare, il mesure par la pensee Jes matcrieux invisibles dont se 
foiroent ces ^tonnants Edifices; il Icssournet ^ des lois invariables; il 
^prevoit par le calcul ies resultats de Jeurs Memblages; et parmi des 
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milliers de ccs calculs, aucun ne se trouve en defawt. Dcpuis ce cube 
de sel qiie chaque Jour nous voyons naitre sous nos yeux, jusqu’5 ces 
saphirs et ccs rubis que des cavernes obscures cachaient en vain k 
notrc luxe et d notre avarice, tout obeit aux mc^mes regies ; et parmi 
les innombrables metamorphoses que subissent tant de substances, il 
n*en est aucuiic qui ne soit consignee d’avance dans les formules de 
M. Ilauy. 

Comme un de nos plus illustres confreres a dit avec raison, qu’il n’y 
aura plus un autre Newton, parce qu'il n’y a pas un second syst^me du 
monde, un peut aussi, dans une sphere plus restrainte, dire qu^il n*y 
aura point un autre Haiiy, parcc qu’il n’y a pas une deuxieme structure 
des cristeaiix. 

8einbJablcs encore en cela a colics de Newton, les decouvertes de 
M. Haiiy, loin de perdre de leur gencralitc avec le terns en gagnent 
sans cesse, et Pon dira et qu’il en a etc de son genie comme de ses 
decouvertes. Loin que Page otat quelque chose au raerite de ses tra- 
vaux c’ctaiciit toujours les derniers qui ctaient les plus parfaits, et les 
personnes-qui out vu I’ouvrage auquel il travaillait dans ses derniers 
moments, nous assurent qu’il sera encore le plus admirable de tout. 

Quelle douce existence que celle qui se devoue aiiasi toute entiere au 
cLilte d’une verite grande et certaine; d’une veritc autour de laquello 
se groupent chaquejour de nouveaux faisceaiix de verites subordon- 
iices. CoiTibien un tel spectacle eclipse aux yeux de I’homme digne 
d’en joiiir, ce que le monde peut lui otFrir de plus briilant, et qui 
jamais Tapprecia mieux que M. Hauy. Ccs objets merae qu’il etudi- 
aitsans cesse, ccs jrierreries'qu’une aveugle fureur va chercher si loin, 
au prix de taut de fatigues et quciquefois au prix de tant de sang, ce 
qu’elles ont de precieux pour le vulgaire etait preciscnient ce qui lui 
deineurait etraiiger. Un nouvel angle dans le plus conimun des cris- 
taux I’anrait interessr plus que les iresors des deux Indcs. Ces joyaux 
si chers a la vanitc, ces diamants dont les rois eux-m^ines sont fiers de 
parer leur couronne, passaient journellement dans sons humble reduit 
sans I’cmouvoir au milieu de sa simplicite ! 

Que dia je ? teas Ic fracas du nu)iide exterieur ne le laissait pas 
moins impassible. Il n’a etc ebranle ni par les menaces des hommes 
farouches qui en voulurcnt un instant a sa vie, ni paries hommages qu’a 
d’autres opoques, des hommes en pouvoir se brent un honneur de lui 
rendre. l3ans tons ks temps un jcune homme studieux, un eleve 
capable de saisir ses idees, avait plus de droits sur lui. 

Lors meme quo sa santc no lui permettait pas de se rendre dans sou 
auditoire, il aiinait a s'entourir de cette jeunesse, li lui prodiguer ses 
conseils; a lui distribuer ces productions curieuses de la nature, que 
I’estime de to^i les homines instruits faisait afiliier de tons cotes dans 
sa collection. * 

jVtliis cc que ces nombreux eleves trouvaient encore pres de lui, ae 
supeisii^ur ^ ses dons et meme a ses lecons, e’etait son €xamnl a^ | | |tf etait 
faspect de cette douceur inalterable a chaque instant recompensee par 
le tendre dcvouenient de sa famille ; celui de cette pietc simple et tolc- 
rante, mais que les speculations les plus Savantes ne dctournaient cepen- 
dant d’aucun de ses exercises ; le spectacle enfin de cette vie si pleine, 
si calme, si consideree. dont ce que le^raonde et la science ont de pluft 
illustre s’est efforcee d’adoucir les dernieres soufirances. ^ % 

Qu’ils binissent donefe meraoire d’un si boif maitre ; qu’ils n^ouy 
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bUent jamais le modele ieur laissc, et que« pres de son tombeau^ 
en se promettant de rimiter, ils rejouissent encore ron ombre. 

Cl nous m^mes, mes chers collcgues, au milieu des larmes que nous 
arrache une perte si douleurcuse^ chcrclioiis quelques consolations dans 
ces souvenirs; disons nous bien: quel homme jouir ici bas d’un bon- 
heur plus constant ? quel homme fut jamais plus certain d'un bonheur 
eternel ? 

II. Volcano in Iceland, 

According to the last but imperfect news from Iceland, the volcano 
in Eyahelds-jokull had remained quiet until the ^^6th of June» when a 
new eruption of ashes took place, which wseems to have done more harm 
than the former. It is reported that the foot of the mountain had 
burst, and that a current of lava had begun to How. The inhabitants 
of the nearest villages have been obliged to leave their houses. On the 
north part of the island frequent earthquakes have been felt, but they 
were not violent, and have done little damage. 

III. Jeffersonitc, 

A new mineral, to which the above name is given, has been disco- 
vered at the Franklin Iron Works, by MM. Vanuxem and Keating, 
about six miles to the north-east of the town of Sparta, in Sussex 
County, New Jersey. 

The following description of this mineral is given by the last- 
named gentleman: 

This mineral has hitherto been found in lamellar masses, the largest 
of which does not exceed a pigeon's egg, imbedded in Franklinite and 
Garnet. 

It presents three distinct cleavages, two of which are considerably 
easier than the third. These cleavages lead us for a primitive form to 
a rhomboidal prism, with a base slightly inclined. The angles of the 
prism are lOb* and 74”, those of the inclination of the base arc 91” 4*5' 
and 85® 15^ There is anotbe^r face, which makes with the vertical face 
of the prism, angles of 110” and 70®. I have likewise seen, in one 
instance, cleavages parallel to a rhomboidal prism of 1 10° and 64*°. I 
have also obtained cleavages under an angle of about 99° 45' and 
80° 15'. I have not been able to trace the connexion between these 
and the former, but I am inclined to think, that they result from the 
combination of the two prisms just mentioned. I had hoped, as some 
of the cleavages have a tolerable degree of lustre, to liave been enabled 
to determine the angles by the reflecting goniometer, but all my 
attempts to that effect have proved unsuccessful. I have not been able 
to obtain a reflection from any one face. 

** The hardness of this mineral is intermediate betwe^ that of fluor 
spar aVid apatite. It is very readily scratched by pyrox^e (malacolite). 

‘‘ Its specifle gravity varies from 3*51 to 3*55. 1 have in one 

obtained it as high as 3*64', but I suspect the mineral tq have 
been mixed with Franklinite. 

** Its colour is dark olive-green, passing into brown. 

** It Is slightly translucent upon the edges. 

Its lustre is slight, but senii-nietalhc upon the faces of cleavage ; in 
Ibe transverse fracture, it is resinous. 

^^lIThe fracture Ils lan^ellar when in the direction of cleavage, other* 
wme itia m 
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W?ieri scratched wHli a knife, the streak is greyish. 

‘‘ The colour of the powder is a light-green. 

Before the blowpipe, it melts readily into a dark-coloured globule. 

** It displays no electric signs, either naturally or by heat or fiction*. 

** It is not magnetic, either in the common way, or by the ingenious 
method of double magnetism, which we owe to Abbe Hally. 

“ The acids do not act upon it when cold. When digested a long 
time with boiling nitro-muriatic acid, about 1-lOth is dissolved. The 
residue is of a lighter colour.*' 

The analysis was performed by Mr. Keating, who found it to con^ 


sist of 

Silica 56*0 

Lime 15*1 

Protoxide of manganese 13*5 

Peroxide of iron 10*0 

Oxide of zinc 1*0 

Alumina 2*0 

Loss by calcination 1*0 

Loss 1*4* 


1000 

The following remarks are added by Mr. Keating : 

^‘The jeflersonite presents some points of resemblance with the 
pyroxene of Haiiy, but still it can be well distinguished from it. Its 
cleavages are essentially different from those of the pyroxene, but 
appear to approach some of the faces of crystals of substances which 
have been united to this species ; for instance, the angles in the diop- 
side (mussite and alalite), fassaite, and in the pyroxene analogique^ 
come very near some of the angles of cleavage obtained in the jeffer^ 
sonite. 1 at first indulged the idea that these cleavages might be con- 
sidered as cleavages parallel to the faces of secondary crystals of 
pyroxene, but upon reflection I am fully convinced that this is not the 
case ; for the angles which we have measured cannot be deduced from 
the others by a strict niathematical calculation, and though they may 
approximate, they are not the same. Besides, no analogy can warrant 
us in admitting, that the regular cleavages of one substance can disap- 
pear entirely, and be replaced by cleavages parallel to secondary crys- 
tals. On the contrary, wherever minerals have been found presenting 
different orders of cleavage, the first or those parallel to the primitive 
form were always predominant. Thus in carbonate of lime, it is not 
uncommon to meet the cleavage parallel to the equiaxe, but I believe in 
every instan||p the primitive is predominant. In a rarer and more inte- 
resting instance, that of fluor spar, Prof. Mohs has described, and I 
have seen in his possession in Freyberg, specimens of the Saxon fluor 
which cleaved in the direction of the cube and the dodecahedipn, but 
the octahedral cleavage was very distinct. Before we change our 
opinion on this point, we must change all our ideas of cleavage, and of 
its high importance in the determinatibn of minerals. 

** In the hardness there is also a remarkable difference, the pyroxene 
being decidedly harder. The specific gravity is likewise different? 
the highest specific gravity of pyroxene recoraed by Haiiy is tilst ofe 
large crystal from Vesuvius^ which gave S*35W. The highest specie. 
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gravity indicated by Mohs is 3*5, while that of the j^effersonite has, in 
every instance which I have seen, exceeded this limit. 

The chemical analysis offers another important difference, in the 
absence of magnesia, which appears to he essential to pyroxene. 

“ For these and other reasons, I conceive that there can be no doubt 
as to the necessity of considering this mineral as a distinct species. I 
am inclined to believe that a closer study of the^diopside and fassaite, 
and of ihe pyroxene analofiqne, might lead to their separation from the 
pyroxene and union with the jeffersonite. This is a subject which 
appears to me fraught with interest, but upon which I am not able to 
ofter any thing but conjectures, as my specimens of these minerals are 
not as good as would be necessary' to enable me to decide this point. 
I shall close these remarks merely by observing that a similar opinion 

is, I believe, entertained by Mr. Vanuxem.” 

IV. Instrument for measuring the Compression ofi Water. 

Prof Oersted has used a very simple instrument for measuring the 
compression of water. He fills a cylinder of glass with water which 
has been deprived of its air, the cylinder has on its upper end an air- 
tight cover of brass, through which a screw passes with a small piston 
of brass on its lower end, which presses on the water. In the cylinder, 
U a thermometer tube filled with the same water as the cylinder, and 
having on its upper open end a small column of mercury which, the 
tube being very narrow, remains there without sinking iiito the bulb. 
iSupposenow the water being pressed in the cylinder by st rewing down 
the piston, this pressure will act equally j^ovverful on the open end of the 
tube, as on the outside of the bulb, so that the pressure being equal on 
the interior and on the exterior side of the glass bulb, neither expan- 
sion nor contraction of its w’ulls can take place, the state of the mercury 
above the water in the glass tube will, tliereforc. immediately indicate 
the ci)mpression. Professor Oersted had previously ascertained tlie 
capacity of the bulb and of the tube by weighing the mercury w’hich 
they were able to hold. The pressure exerted by the screw on the 
water was measured by another tube filled with air, likewise inclosed in 
the cylinder. Thus he obtained the result, that the compres5.ihility of 
water diminishes very quickly with the increase of pressure, and that 
the mean compressibility at a pressure of 3 to 4 atmospheres is 

atmosphere, w hich agrees pretty wtII w ith the experi- 
ineuts of Canton. 

V. Tiitenag. 

This substance has lately been analyzed by Dr. Fyfe. The follow- 
ing is tl?e Doctor’s account of the specimen he examined; 

** Dr. Howison, of Lanarkshire, was so fortunate, when in China, as 
to procure a basin and ewer of Chinese or white copper, a part of which 
he sent tne for analysis. From the experiments I have performed on 

it, I find the composition to be different frojii what is stated by the 
above-named chemists, its conippnent parts being copper, zinc, nickel, 
and iron ; the last of which, however, is but in small quantity. 

“ The basin in tlie possession of Dr. Howison is of a whitish colour, 
approaching to that of silver, and Ts very sonorous. When held in one 
hand, and struck with fingers of the other, the sound is distinctly 
he^»rd.at the distance m an English mile. It is also highly polished. 
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and does not seemjLo be easily tarnished. The piece that was sent me 
I found was malleable at a natural temperature, and at a red heat ; but 
when heated to whiteness, it was quite brittle, breaking with the slight- 
est blow of a hammer. By great caution, it was rolled into thin plates^ 
and was drawn into wire, of about the thickness of a tine needle. When 
fused in contact with ^e atmospheric air, it oxidated, and burned with 
a whitish flame, in the same way as zinc does. Its specific gravity at 
50® was 8*432. 

Five grains of it w^cre subjected to analysis, witli the view of ascer- 
taining the proportion of its ingredients ; the result was, 


Copper 2*02 Or in the 100 parts, 40*4‘ 

Zinc 1*27 25'4 

Nickel 1-58 31-6 

Iron 0*13 26 


5 00 100-00 

Tlie method vvliich is practised in preparing white copper is not 
known in this country, though it seems to be the general opinion that 
it is procured by the reduction of an ore, containing the ingredients of 
which it is composed. In a letter I received from Dr. Howison, he 
mentions, that Dr. Dinwiddie, who accompanied Lord Macartney to 
China, showed him, when at Calcutta, several specimens of the ore 
from which he was told the white copper was procured, and which he 
obtained at Pekin. The basin, in the possession of Dr. Howison, cost 
in China about one-fourth of its weight in silver; and the exportation 
of utensils of this alloy is prohibited. These circumstances also render 
probable the opinion, that the white copper is obtained by the reduc*^ 
tion of a metallic ore, for in China, labour is cheap, and the metals com- 
posing it arc said to be found in great abundance.— •(Edin, Phil. Jour.) 


Article XI. 

NEW SCIENTIFIC BOOKS 


PUFPARIVO FOR PlJBMC^TION. 

Mr. P. W. Watson, of Hull, is preparing a M ork, to be entitled 
“ Dendrologia Britannica: containing an Account of the Trees and 
Shrubs that wdll live in the open Air of Britain the whole Year;*^ and 
to be illustrated with coloured Plates from living Plants. * 

Mr. Worsdale, sen. of Lincoln, has ready for the press, ** Celestial 
Philosophy, or Genethliacal -Astronomy,” containing the whole Art of 
calculating Nativities, and a great number of Genitures. To be pub- 
lished in 25 Numbers, 8vo. 

Mr. Wood is preparing a complete Ilhistration of his Index Testaceo- 
iogicus, in which he will give an accurate Figure of every Shell. 

Mr. T. Coar has in the press, the^ Aphorisms of Hippocrates, with 
Translations into Latin and English. 

Anatomical and Physiological Commentari#, by Herbert Mayo^ 
Surgeon, and Lecturer on Anatomy. 8vo. To be published In 
Numbers. 
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New Patents. 


[§KPT. 


JUST PUBURUJEO. 

Observations (from Experience) on the Aid obtained in various Dis- 
leases, particularly those incidental to Tropical Climates, by the Exter- 
Hid Application of Nitromurlatic Acid in a Bath. With several Cases^ 
wher^n it has been used by the Author with gneat Utility. To which 
is added the present most approved Mode of mixing the Acids and 
preparing the Bath. By Phineas Coyne, MRfcS. London, &c. 8^. 6d* 
boards. 

An Introduction to the Study of Fossil Organic Remains, especially 
of those found in the British Strata ; intended to aid the Student in 
his Inquiries respecting the Nature of Fossils, and their Connexion 
with the Formation of the Earth. By Janies Parkinson, FRCS. 
MGS. WSE. and Caesarean Society, Moscow. With Plates. Post 
octavo. 12s. 

Geological Essays ; comprising a View of the Order of the Strata, 
the Coal Fields and Minerals, of the District of the River Avon ; an 
Introduction concerning Primitive, and the Flood-washed Earth ; 
Refutation of Errors, and Notes from the Best Authors. By Joseph 
Sutcliffe, AM. Author of a Grammar of the English Language. 8vo. 4^. 

The Study of Medicine : comprising its Physiology, Pathology, and 
Practice. By John Mason Good, MD. FRS. Member of the Royal 
College of Physicians, London, &c. 4 large Vols. 8vo. Si. 45. 


Article XII. 

NEW PATENTS. ^ 

D. Gardner, Edmund-place, Aldersgate-street, for a stay, particu- 
larly applicable to supporting the body under spinal weakness, and 
correcting deformity of shape. —June 16. 

J. Wass, Ashover, Derbyshire, millwright, for an improvement, 
which prevents the ill effects to vegetation and animal life that has 
hitherto been occasioned by noxious fumes and particles that arise 
from smelting or calcining lead ore, &c. — June 15. 

M. I. Brunei, Chelsea, engineer, for improvements on steam-engines. 
•—June 26. 

T. Gauntlett, Bath, surgeons’-instrument-maker; for improvements 
on vapour-baths, by which the heat is better regulated, and the baths 
rendered more portable. — June 26- 

W. *Brunton, Birmingham, engineer, for Improvements upon fire- 
grates, and the means of introducing coal thereon. — June 26. 

L.B. Rabant, Skinner-street, Snow' hill, Gent, for an improved ap- 
paratus for the preparation of coffee or tea.— June 26. 

T. Postans, Charles-street, St. James's, Gent, and W. Jeakes, Great 
Russell-street, Bloomsbury, ironmonger, for an improvement on cook- 
ing apparatus. — June 26. 

6. Smart, Pedlar’s Acre, Lambeth, civil engineer, for an improve- 
ment in the manufacture of chains, which he denominates madiemalical 
chains. — July 4. # 

*J. Smith, ShefSeid, book-keeper, for an improvement of, or iOi tlie 
Steam-engine boiler.— Jdly 4. 
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Article XIII. 

METEOROLOGICAL TABLE. 


1822. 

Wind. 

Hauometer.) 
JSlax. 1 Alin. ! 

Thfrmomkter, j 
Max. j Min. j 

£vap. 

Rain. 

Daniell’s hyg, 
at noon. 

7 th Mon. 





1 




July 1 

N 

30-13!30*05,, 

72 

46* 1 

— 



2S w;30-13| 

30-02 

72 

48 I 

— 



3'N W!30 041 

3002^ 

78 

53 1 

— 



4 

Var, 1 

30*04 

29'85 

78 

36 { 

57 

16 


3 

Var. 

•29 ()5 29*80 

72 

46 1 

— 

70 


6*; 

N i 

30 17| 

29-95' 

71 

44 1 

— 




W 

,30*23 

30-171 

76 

32 ! 

— 



8 

N w! 

30*23 

30-14 

77 

38 { 

— 



9 

N 

Iso-u! 

2994 

74 

38 

50 



10 

W 

29'94l2y-yi| 

75 

36 

— 

10 


11 

S W 29 912931: 

75 

33 

— 

30 


12 

w 

,29-94i29*5Ii 

71 

30 

— 



13 N W 3010|29*<)-I 

70 

44 

57 i 



uiN W30-I0i30-04| 

84 

45 

— 



13 

Ei3()-04| 29-87 

74 

52 




16 

N 

L29-S7 29-80i 

75 

57 


50 


17 

W 29-82j2y*8()i 

75 

52 

46 



18 

E 29 82 

29-6U| 

79 

60 

— 

1 23 


19 

Is W 29-6'2l 

29-60I 

78 

56 

— 

i 


20 

1 

29 00' 

29-6'2! 

75 

56 

— 



21 

S 

|29-70' 

29-66| 

76 

60 

56 

10 


22 N W 29 - 8 (i 25)7<> 

76 

38 

— 



23 S Wl29-85|2970 

72 

60 

— 

25 


24 

S W 2970 2970| 

74 

39 

— 

03 


25 

S W;2y-84|2975 

73 

31 

57 



26 

S w’2y-87 2y-84 

74 

48 

— 



27 

W ‘29' 87 

29-64 

78 

58 

— 

41 


28 

W 2 y -()4 

2961 

72 

56 

— 

05 


291 W 

2964 

. 29-62 

74 

53 

— 

14 


30 N W 2y*77 29*64 

67 

46 

58 



31 

W 2y yu|29 77 

75 

49 

10 

26 




Iso 23129-51 

84 

44 

3-9j 

3*23 



The observations in each line of the table *'apply to a period of twenty-four hourSy 
b^bning at 9 A. M. on the day indicated in the first ccdtimn* A dash denotes tihbt 
the result is included in the next following observation. # ^ 



Howard^ $ Meteorol^iml JoumaL [Sept, 1822 


im * 


REMARKS* 


Seventh Mottth^l* dloiidy. 2 — 4. rine. 5. A thunder sitomi about two, a. m* ; 
heavy shower about half* past ten: titc rain continued till abput two, p.m* witl* 
>lfery^ frequent thunder at a distance. (», T-, Fine. 8. Cloudy. !), 10, Fine. 

Tl, Showery. 12 — 15. Fine. 16. Fine: night rainy. 17. Fine. 18. Fine: night 
xalny, with tliunder. 19, 20. Fine. 21. Showery. 22. Fine. ^8, Showery. 

24 — ^28, Fme. . 29. Showery: some thunder. 30. Fine. 31, Showery. 


U3:slJl^TS. 


Winds: N, 3 ; SE, 2; S, 2; hW, 11 ; 3; NW, 8; Var. 2. 

i 

Barometer : Mean height 

For the montli ^ 29*862 inches. 

For the lunar period, ending the iltli 30*058 

For 1 5 days, ending the 9th (moon south) 30*067 

For 13 days, ending the 22d (mocm north) . . 29*810 

I ^ 

Thennometer: Mean height m 

For the month 63*74 

* For the lunar period ^*431 

For 31 days, the sun in (’oncer. 64^500 

Eirapora^n. 3.9! in, 

JKam 




Mjg:hth Month, 23, 1822. 


JL HO]WARD. 



/nnals 

’ OF 

PHILOSOPHY. 


OCTOBER, 1822. 


Article I. 


A preliminary Account of a new Class of Compounds of Sulphur, 
By W. C. Zeise, Doctor of Philosophy, and Professor of Che- 
mistry in the University at Copenhagen.* 


^certain quantity of sulphuret of carbon is poured into a 
solution of potash, soda, or ammonia,^ in alcohol, either pure, or 
containing a small porUmi of water, i^eutral liquid is obtained, 
though the sulphuret m carbon by itself never shows any* 
acid properties : the reason is, that this sulphuret combines 
with other substances, and forms a new acid which is capable of 
neutralizing the alkalies. If potash has been used, the new formed 
salt may be obti^^ned either by gftat refrigeration, or by evapo-^ 
ration, or it ma;|r be precipi^ted^y sulphuric ether. The salt 
contains' neither a trace oW‘ carbonic acid, nor sulphuretted 
hydrogen, but the acid in this compound is of a peculiar nature, 
and contains carbon, sulphur, and hydrogen ; it is the same with' 
respect to sulphuret of carbon that the hydrocyanic acid is 
with respect to cyanogen. I have called its compounds vrfth 
bases bydrocarbosulj^tes. Some of the most remarkable pro- 
perties of the hydroctfrbosulphate of potash are the following : 

This salt crystallizes in long needles, or in a fibrous mass, com- 
posed of similar crystals. It has a«- peculiar smell even after 
havingJieen dried under the air pump-^ its taste is a little like 
sulphu* peculiar, however, and very strong ; it remains dry in 
the open air, and is very soluble in water; the aqueous solution’ 


* Extract of a paper read at the 

Nevy Series, vol. iv. 
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is colourkss, and completely neutral. The saJt is readily soluble 
in alcohol, l^t dissolves difficultly: in sulphuric ether. Both 
solutions are'also colpurless and n^uti^ No gas is expelled by 
strong acids ; but when sulphuric or iS'uriatic is added to a con- 
centrated aqueous solution of the salt, an oil-like liquid is sepa- 
rated, which has a rather yellow colour, arid a peculiar strong 
smell. 

1. The solution produces with the soluble salts of le^ a white 
precipitate. 

2. With the nitrate of barytes, muriate of barytes, muriate of 
lime, no precipitate at all. 

3. Witn soluble salts of copper, a fine yellow precipitate. 

4. With nitrate of deutoxidt^ of mercury, sublimate and prus- 
siate of mercury, a white precipitate. 

5. With nitrate of deutoxide of tin, a yellowish precipitate. 

6. With sulphate of zinc, a white precipitate, a little inclining 
to green. 

7. With nitrate of silver, nitrate of protoxide of mercury, 

muriafe of protoxide of tin, if the solutions are diluted, a yellow- 
ish, if concentrated, a brownish precipitate. . , 

All these precipitates, except those of No. 7, keep their 
colour unchanged under the liquid, and in open air. None of 
them produce gas when treated with strong acids, but some give 
the above-mentioned oil-like substance. The hydrocarbosul- 
phate of potash may be heated to 140*^ Fahrenheit without under- 
going any observable change. When heated in close glass vessels, 
It melts, effervesces, assumes a fine light-red colour, an<f gives 
out, 1. an oil-like liquid of a yellow colour, and a peculiar strong 
and very penetrating smell ; it does not show any acid proper- 
ties when tried with tests, and does not produce a black preci- 
pitate with salts of lead ; 2. Carbonic acid ; 3. Another gas, 
which is either a mixture of sulphuretted liydrogeii and a peculiar 
gas, or this latter alone : it is remarkable for its strong smell of 
onion. The red substance reifiains unaltered when cooled, but 
when the temperature is increase(^> a red heat, it melts, effer- 
vesces, and becomes brownish-blacK, and after some time ceasing 
to effervesce, the substance melts quietly. On cooling, the sub- 
j^tance separates into two distinct portions ; the lower and larger 
mass is crystalline and greyish-black ; the upper is uncrystal- 
line and black. During this change, besides gas, a great quan- 
tity of an oil-like liquid is given out. If the black substance is 
heated again, it melts, produces no oil-like liquid, and but little 
gas, even if the temperature is raised to a strong red heat. 
Afterwards it has no cryst^feine appearance. 

The red mass above-mentioned dissolves easily in waj^ with- 
og^^'the least turbidness. In the beginning, the solution has a 
pa colour, which, however, is soon changed into brown. In 
Jjtoohol, it is difficultly dissolved; the solution is yellowish- 
wowiXf ted is alkaline, when tried by tests. It 
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becomes moist in fhe open air, but not much so,- Theaqneotis 
solution, when mixed witll^ solution of nitrate or acetate of 
lead, throws down a blo#-red precipitate,- which slowly changes 
into black, exactly as Berzelius has described. He obtained 
it when mixing nitrate of lead with an aqueous solution of potash 
that had remained during three weeks with a surplus of sulphu- * 
ret of carbon,* Even when the solution of the red melted sub- 
stance has assumed the brown colour, it produces a red precipi- 
tate with salts of lead ; but, which is curias, the precipitate which 
has been thrown down by a brown solution blacKens much 
quicker than tliat from a red solution. When a piece of the 
melted red substance before i^has attracted moisture is thrown 
into a solution of nitrate of lead, the precipitate keeps its colour 
during several days, ])rincipally if, after it has been washed with 
water, alcohol is poured on it, and it is then quickly dried. 
When sulphuric, muriatic, or acetic acid is poured on the red 
mass, a violent eflbrvesccnce takes place, and the smell of sul- 
phuretted hydrogen is perceived, together with some other smell; 
an oil-like liquid separates, but neither pure sulphur nor pure 
carbon. Jiy being exposed for about 30 hours to the atmo- 
sphere, it does not lose much of its colour, but in longer time it 
becomes yellow. 

The greyish-black crystalline mass deliquesces quickly when 
exposed to the air, and when tried with tests, it shows free al- 
kali. The aq ueous solution is brownish-black without depositing 
any ^servaole powder, but the intensity of its colour is so great 
that if^nly becomes transparent on being much diluted. When an 
acid is poured in it, it gives out a great quantity of gas which 
seems to be pure sulphuretted hydrogen ; a great quantity of 
carbon is precipitated, and but little sulphur. None of the oil-like 
liquid appears. When a solution of it is exposed to the air, it 
remains more than 24 hours without getting turbid ; afterwards 
carbon is precipitated, at last in great quantity, and the liquid 
becomes colouniss. 

The black mass deliquesces very readily, and contains free 
alkali. It dissolves easily in water, while a great quantity of 
carbon in flakes is deposed ; the solution is first greenish-yellow^, ’ 
and at last, when sulphur has precipitated, it is colourless. When ^ 
an acid is mixed with a recently prepared solution, sulphuretted 
hydrogen is expelled, and a great quantity of sulphur is thrown 
down. I consider the crystalline black mass prepared by heat- 
ing the red substance to be a compound of potassium and a 
kind of sulphuret of carbon ; the Upck uncrystalline mass is a 
mixture of sulphuret of potassium anfearbon. 

WhUh the nydrocarbosulphate of potash is exposed to the 
heat of the fiame of a candle, it imiames and burns, throwing 3 
about a great number of brilliant sparks. Two periods itiay ^ 

- , . - ' y'i 

* AfhandJingar i Fysik, Kemie og Mtnendf^, 5 |)eel, p, 866, 
r2 
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distinctly obseiTed in this combustion : during the first, it melts 
into a reddish-brown substance, which, when again inflamed, 
burns and throws the sparks still more violently around. The 
red mass itself is likewise combustible, and exhibits immediately 
violent combustion with white sparks. I# the salt be thrown 
on red-hot glass, or charcoal, it is quickly consumed, I appre- 
hend the cause of this phenomenon to be, that a compound of 
potassium and sulphur is suddenly formed, while carbon and a 
gas are separated, and ^at these small particles of carbon when 
thrown about produce the white burning sparks. I find this 
theory supported by the phenomena which take place when the 
salt is decomposed by heat in clos;^ vessels. 

The hydrocarbosulphate of soda crystallizes more' difiicultly, 
and in a form quite difl'ereiit from that of the salt of potash ; it 
deliquesces in moist air, and is not se])arated from its solution in 
alconol by means of sulphuric ether ; with acids and salts of 
metals, it exhibits the same phenomena as the hydrocarbosul- 
phate of potash. 

Hydrocarbosulphate of lime is obtained by mixing a solution 
of muriate of lime in alcohol, with a solution of the Ijydrocarbo- 
sulphate of potash ; muriate of potash is precipitated, and the 
hydrocarbosulphate of lime remains pretiv pure, dissolved in the 
alcohol ; for though the muriate of ])Otasli is soluble in alcohol, 
the salt of lime almost entirely prevents its solution. 

1 consider the compounds that are sojniraled when the liydro- 
carbosulphatc of potasli is mixed with solutions of certain metals 
to consist of the metal and a kind of sulphuret of carbon without 
oxygen. Zinc, however, may make an cxc(;|)tion. The carbo- 
sulphuret of copper has a firui lively yellow colour, the carbosul- 
phuret of lead and the carbosiilphuret of mercury are white; the 
first, however, has a foliated, shining, crystalline appearance ; 
the second is granular. The carbusulphuret of copper is pre- 
pared by pouring an aqueous solution of the hydrociirbusulphato 
of potash into a soluticju of sulphate or nitrate of copper. The 
precipitate, w hen washed with water, is pure. The carbosulphuret 
of lead is prepared in the same way from nitrate of lead, and the 
carbosulphuret of mercury from corrosive sublimate, or prussiate 
of mercury. They are all insoluble in water, but the carbosul- 
phuret of lead and of mercury at least are soluble in alcohol. 
The carbosulphuret of mercury is soluble in a concentrated solu- 
tion of the hydrocarbosulphate of potash, and it seems to form 
with it a saline compound. Strong acids act very slowly on 
these compounds, and by .J^emselves they may be exposed to 
the heat of boiling watei* without being decomposed. When 
heated in a glass tube, the carbosulphuret of copper and that of 
lead produce at a certain temperature a mist in the vessel, which 
is condensed into a yellow liquid, with a smell like onions, and 
♦ exact appearance of oil ; afterwards it melts, gives out gas 
/Ivith violent eiFervescence, and in considerable quantity; then 
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passing through different shades, it assumes a brownish-black 
colour, and the heat being increased, it becomes completely 
black, and whilst exhibiting the phenomena of combustion." The 
gas docs not contain any carbonic acid, and seems to be the 
new gaseous compound of carbon and sulphur. 

The sul)stance relnaining when the carbosulphuret has thus 
been exposed to a red heat is a mixture of a metallic sulphuret 
and carbon. 1 have reasons for considering the brown mass be- 
fore it has been exposed to a red hcait, as a new metallic car- 
bosulphuret, cither with iniotJierkind oMarbosuljdmret than that 
which exists in the precipitated substance, or with the same, but 
in less <|uantity. The carl>osulphuiet of mercury shows the 
same phenomena, except that at a pretty higli temperature, a 
substance is sublimed wliich resembles cinnabar, and a black 
scaly muss veinaiiis which is charcoal. 

The precipitate obtained from sulphate of zinc and the salt of 
potasl) consists, when dry, of small greenish-white heavy grains, 
solubh^ both in water and alcohol ; however, iu^a much greater 
quantity in the latter. "Jlie alcoholic solution furnishes, when 
evaporated, white opaque gloi)ular masses. When newly preci- 
pitated, It is easily decomposed by sulphuric and muriatic acid, 
and furnishes an oil-like liquid, similar to that which is procured 
from the hydrocarbosuljdiate of lime by a similar process. When 
heated, tins compound of zinc is changed into amass of a pretty 
intense gremi colour, winch, when an acid is poured on it, gives 
out with violent efilu vescence a gaseous compound of sul- 
jdiuretted hydrogen, and anol he r peculiar gas. Paper, previously 
moistened with a solution of lead, becomes, when exposed to 
these gases, on diderent places spott.iul Ijlood-red and black; 
the first being the prevailing cobair. 

The hydrocurhosulphuiic acid is insolulde in water, or at least 
nearly so ; its specitic gravity is greater than I'O, It may easily 
be j^rocured by pouring a mixture of one part of sulphuric acid 
and thrce-fourtlis ol’ a part of' water on the hydrocarbosulphate 
of potash, and adding, in a few seconds, a s;'reat quantity of 
water. Tdie acid soon collects on tlie bottom of the vessel as a 
completely transparent almost colourless oil; it must be quickly 
washed with watcu- until it ceases to give a precipitate with a so- 
lution of muriate of barytes. The acid may almost entirely be 
freed from water by decantation. 

When litmus paper is brought into this acid, it becomes in- 
stanlly red ; if the })aper remains exposed to the air, it becomes 
partially yellow and white. 1die smell of this acid is com- 
jdetely different from that of sulj^uret of carbon; its taste is 
acid, and strongly astringent. Kxpbsed to the air, it is soon 
covered with a yellowish-white coating. It is easily inflamed, 
and when Inirned, gives out the smell of sulpluirous acid. It is 
decomposed by heat. 

It is easily dissolved by a solution of potash in water, which 
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is thereby neutralized, and the liquid thus prepared has all the 

S orties of an aqueous solution of that salt which has been 
e from sulphuret of carbon, alcohol, and potash. When 
water is present, this acid expels carbonic acid from carbonate 
of potash, carbonate of ammonia, and car bjjp ate of barytes. 

When black oxide of copper, red oxide cPhnercury, or oxide of 
lead, is thrown into this acid, there is instantly formed a yellow 
carbosulphuret of copper, white carbosulphiiret of mercury, and 


carbosulphuret of lea 
when a solution of mu 


The same substances are formed 
e or sulphate of deutoxide of copper, a 
solution of sublimate or of nitrate of lead is mixed with this acid. 
Whei^ I poured a small quantity of water on hydrocarbosulphuric 
acid just enough to cover it, and put a small quantity of 


iodine into the acid, decomposition took place, and alter having 
added a fresh quantity of water, and shaken the mixture, an oil- 
like liquid separated on the bottom of the glass, which seemed 
to have all the properties of sulphuret of carbon. The liquid 
which covered it was weak hydriodic acid, which ihrew^ down 
the solution of sublimate of a beautiful red colour, the nitrate of 
lead of an equally fine yellow colour, and the nitrate of silver of a 
whitish colour. When a sufficient quantity of iodine is added to 
an aqueous solution of hydrocarbosulphate of potasli, an oiUike 
liquid is soon separated on the bottom, which likewise seems to 
be a sulphuret of carbon, and the solution contains hydriodatc of 
potash. 

The following remarks may serve as a conclusion : 

When a concentrated solution of potash, soda, or ammonia, is 
added to sulphuret of carbon in a small flask, a white coagulated 
mass is formed ; when, after the flask being well closed and 
shaken, it is kept quiet for a moment, gas makes its escape with 
great violence, il the stopper is removed. The same effect 
takes place wdien the sulphuret of carbon is mixed wdth a small 
quantity of alcohol. The yellowish liquid out of which the salt 
of potash crystalli/es rather slowdy contains not a trace of sul- 
phuretted hydrogen, and has in general the properties of a 
solution of hydrocarbosulphuret, probably mixed with some 
sulphur, and a peculiar compound of carbon and hydrogen, 
which certainly is the cause of the colour of the liquid. When 
the hydrocarbosulphate of potash is thrown down from its solu- 
tion by ether, the remaining etherial liquid has the same proper- 
ties as have been just enumerated as belonging to the liquid re- 
maining after the crystallisation of the salt. 

When I, some time ago, tried the effects of olefiant gas on 
chloride of sulphur, a substanup was obtained, the smell of which 
strongly resembled that of Ib^ onion. Mercury, through which 
this air was passed, had the same smell in a great degree, and 
kept it for several days even •’in the open air. The same is the 
is ^when mercuiy is used for the above-mentioned decomposiii 

V 
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If these two sub^ances, with the same ouion-like smell, though 
produced in quite a different way, are really the same, I am 
inclined to consider the action of chlorine such as that this 
body combines with alt the hydrogen of the olefiant gas, allow- 
ing the sulphur and jarbon to form a compound ; or that it com- 
bines only with a CCT^in quantity of hydrogen, while the rest, 
together with the carbon, combines with sulphur. I obtained the 
same onion-like smell a short time ago by passing chlorine 
through a solution of sulphuret of potjj^h in alcohol. In this 
case, and when chlorine was passed thrMgh sulphuret of potash, 
another interesting decomposition seemed likewise to take^. nkice, 
which, however, I must make the subject of a peculia|»t 6f 
experiments. 


Article II. 

Rcpl^ to 3[r, Winch, By G. Young, Esq. and J. Bird, Esq. 
(To the Editor of the Annals of Pliilosopht/.) 


SIR, WhHhj^ Aug. 31, 1822. 

Not being regular readers of your Annals^ we did not know 
till last week that a letter appeared in your number for May, from 
the pen of N. J. Winch, Esq, animadverting on some passages in 
our Geological Survey of the Yorkshire Coast, and complaining 
that we liave travelled out of our road for the purpose of writing 
strictures on his geological essays. 

Having no idea that we had done any injustice to Mr. Winch, 
or to other writers, whose mistakes we had ventured to correct, 
we are rather surprised to notice his complaints. In describing 
the strata of the Yorkshire coast, and their connexion with those 
of the county of Durhaui, we could not conceive that we were 
going out of our way by pointing out the errors of those who 
had gone before us ; on the contrary, we felt it to be a duty 
which we owed to truth and to the public. This duty we have 
endeavoured to discharge without any hostile feelings towards 
our fellow-labourers in the cause of science ; and that our remarks 
on Mr. Winch’s statements did not originate in any sucli feel- 
ings, might be inferred from our acknowledging an instance of 
his politeness, and from our referring our readers to his paper on 
the Geology of Durham and Nor^jj^umberland for an account of 
the magnesian limestone, and the i^rata that succeed it. — (See 
our Geol. Survey, p. Ibd, 170.) 

On what ground Mr. Winch coaid consider our note respect- 
ing the organic remains in the limestone at Hartlepool as a 
reflection on his accuracy, we cannot tell. The most attentive 
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observers will sometimes overlook interesting; phenomena. We 
have probably made similar mistakes or omissions in our Survey; 
and if any literary friend shall point them out, we shall feel 
obliged, rather than offended. The shells in the Hartlepool 
limestone are not numerous; so that Mr. Winch might collect a 
hundred specimens containing none ; andHad our observations 
been confined to a single quarry, they might have escaped our 
notice as well as his. We found them, however, not only in 
quarries, but in the rocks along the shove, and in several stone 
walls, constructed wittfinaterials procured on the spot. 

Ir^lie second instance quoted by Mr. W. there is no differ- 
encillfetween him and us in our description of what is visible, 
but merely incur opinions respecting what is hypothetical; and 
he seems to have introduced the passage only for the sake of 
exposing a blunder of ours, in applying the term basaltic to the 
dyke near Cullercoats. But if he will read our words over again, 
he may perceive that the blunder is his own. We applied no 
such epithet to that dyke ; for in conij)aring it with our basaltic 
dyke, we merely call it a similar dyke or vein,” as it intersects 
the strata in a similar way. Its materials Ibrni no part of the 
subject under discussion in the passage referred to, and do not 
affect our arguments. 

Our remarks on the improper use of the term coal basin are 
produced by Mr. W. as another attack on him, though they arc 
not aimed at any one author in j)articular ; and though, like our 
observations on dykes, they oppose his statements only in mat- 
ters of opinion. We do not call in question the accuracy of his 
sections, but the justness of the inferences which he would deduce 
from them. We maintain that coal strata are not more subject 
to undulations and depressions than other strata ; and that where 
the coal strata form a basin, the strata above, and those below, 
must, to a certain extent, assume the same shape. Our opinion 
on this point coincides with that of Mr. Westgarth Forster, 
whose acquaintance with the coal and lead mines of Northum- 
berland and Durham is at least not inferior to that of Mr. Winch. 
He remarks, in the new edition of his Treatise on a Section of 
the Strata, &c p. 13 : A seam, or bed, of cojal is a real stratum, 
which is found to be quite as regular as any of the concomitant 
strata found in the coal-field, lying above or below^ the coal ; or 
indeed as any other of the various strata which compose the 
external crust of our globe.” 

But the passage which has given most offence to Mr. Winch 
(and indeed the only one that can with any ])lausibility be con- 
sidered as ofi’ensivej is that where we allege, that his geological 
Observations ou the Easi^tern Pari of Yorkshire,’^ are not the 
result of personal examination, but compiled from scraps of 
in(jjrmation collected from others. To those vvlio are unac- 
quainted with tl)is district, and consequently unable to decide ou 
the merits of Mr. Winch's paper, our remark may appear severe; 
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but such as have ^carefully examined it, and compared it with 
Mr. W/s description, will think with us, that whatever more we 
might have said in the way of reprehension, we could not well 
say less. Of the existence of that paper, as Mr. W. might have 
seen from the notei|self, we had no knowledge till within a few 
days of the time when the note was printed. We were aware, 
that in 1814 and 1815, Mr. W. collected some information from 
Mr, Bird and others, concerning the strata of this part of 
Yorkshire ; but knowing, from his owu letters, that he was then 
very imperfectly acquainted with the subject, and never h|taring 
that he had subsequently made any excursions into the 'Strict, 
we could not suppose that he had attempted to write a geological 
description of it ; and, on meeting with the document, we could 
not but regret that such a paper had Ibund its w^ay into the 
Transactions of a Society so respectable. Mr. W. it seems, has, 
at some remote periods, travelled through the district on busi- 
ness, and taken notes ; but however trequeiit his journeys, and 
however copious his notes, his own paper, independent of wliat 
we know otherwise, warrants us to say, that he has not given the 
district that kind of examination which is necessary for writing 
a geological description of it. We have, perhaps, traversed the 
counties of Durham and Northumberland more frequently than 
he has done our district ; yet we are far from supposing ourselves 
qualified to give, from our own observations, a tolerable account 
of their geology. We were detracting much less from Mr. W/s 
fame, when w^e intimated that his paper was a compilation from 
very scanty and incorrect materials, than we should have done, 
had wo supposed it possible fur Mr. W. after a personal exami- 
nation, to write a dcscri]jtion so confused, so defective, and so 
inaccurate. We have ])aid him at least this compliment, that 
we could not rale his talents so low\ Part of the blunders in his 
paper might indeed be placed to the score of inadvertency or 
defective memory ; such as his describing the red sandstone of 
the vale of the Tees as devoid of mica,’’ with which, in most 
parts where we examined it, it greatly abounds ; his stating that 
the ironstone of the coal measures is the material employed at 
the alum works in manufacturing Roman cement, whereas that 
material is obtained in the alum shale, and does not consist of 
ironstone, hut of lias nodules, the nodules containing much jron 
or pyrites being rejected as unfit for the purpose ; and his de- 
scribijig the oolite as cropping out at Filey Head, and stating 
that with this material, York Minster and other edifices in the 
neighbourhood, are constructed.” These, and other minor mis- 
takes, might possibly l)e committed Uy one who had examined 
the district. But how could any gentleman who had spent even 
but a day or two in acquiring only d, tolerable idea of the disj^- 
sltion of the strata, have ])roduced such a mass of error and con- 
fusion as is found in Mr. W.’s description of our hills ? He ^ 
speaks of Danby Beacon as part of the northern escarpment * 
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of the Cleveland chain,” though it is one of the most southerly 
parts of that chain. He describes the Cleveland chain as suc- 
ceeded at the vale of the Esk by the oolite limestome rid^e ; ” 
thus totally overlooking the most lofty and extensive chain of our 
alum^hilh^ intervening between the vale of the Esk and the 
oolite hills. This is not a mere inadvertence, or slip of the pen, 
for he repeats the error presently after by representing the oolite 
hills as a loiver range of hills, rising to view about three miles 
south of Robin Hood's Bay ; ” the very position of our highest 
rapge of hills, which he has ]Vdssed over, and which forms the 
most prominent feature in the Eastern Moorlands, comprising 
Stoupe Brow Hill, Loosehone Moor, Burton Head, Cranimoor, 
&c. some of which rise about 1400 feet above the level of the 
sea. Of this vast chain, Mr. W. gives no account, passing 
immediately from the Cleveland chain, on the north side of the 
Esk, to the oolite hills ; which last he also characterises as round 
topped, though they are notoriously topped. After an omis- 
sion so egregious, it is scarcely necessary to notice other gross 
mistakes in Mr. W.'s account of the strata ; such as his con- 
founding the blue limestone of the vale of Pickering with that of 
Thirkleby ; his making our alum shale to pass from Arncliff 
south to Cowsby (mis-printed Coslev), and thence to Thirkleby ; 
whereas it is well known that it reaclies but a mile or two beyond 
Osmotherley ; and his making it terminate on the coast below 
Scalby ” (mis-printed Scalesby), though it is seven or eight miles 
short of the Scalby shore. Mr. W.'s list of organic remains is 
meagre in the extreme, but not more so than we might expect, 
knowing from his letters, that so late as April, 181o, he had only 
seen some specimens of the Whitby petrifactions, without know- 
ing to what portions of the strata they belonged ; and did not 
then know whether the (wdiich swarms with shells) 
ant/ organic remains or not. Part of his list seems to have been 
copied from some Scarborough document without altering even 
the local phrases ; for some petrifactions are said to occur on 
the sands/' while we arc not told what sands are meant, nor 
whether they occur there in the strata, or are washed out of the 
alluvial cliffs. 

We shall only add (for we have, perhaps, said more than enough), 
that we are not the only authors who have complained of Mr. 
W.’s inaccuracies. Mr, W. Forster, in the work above quoted, 
Pref.p. 9, states thatMr. Winch, in describing tlie lead measures, 
has- made many mistakes, for want of a correct local know- 
ledge of the country," 

It is painful for us thuswlo expose the faults of a brother geo- 
logist, but Mr. W. by publicly accusing us, has compelled us to 
perform this unpleasant task in our own vindication. 

We are. Sir, your most obedient servants, 

Geoege Young, 
John Bird. 
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Article IIL 

On the Finite Extent of the Atmosphere. By William Hyde 
Wollaston, MD, VPRS * 

The passage of Venus very near the sun in superior conjunc- 
tion in the month of May last, having presented an opportunity 
of examining whether any appearance of a solar atmosphere 
could be discerned, I am in hopes that the result of my endea- 
vours, together with the views which induced me to undertake 
the incmiry, may be found deserving of a place in the Philoso- 
phical Transactions. 

If we attempt to estimate the probable height to which the 
earth’s atmosphere extends, no phenomenon caused by its 
refractive power in directions at which we can view it, or by 
reflection from vapours that are suspended in it, will enable us 
to decide this question. 

From tlie law of its elasticity, which prevails within certain 
limits, we know the degrees of rarity corresponding to different 
elevations from the earth’s surface ; and if we admit that air has 
been rarefied so as to sustain only 1-lOOth of an inch barome- 
trical pressure, and that this measure has afforded a true estimate 
of its rarity, we should infer from the law^, that it extends to the 
height of 4o miles, with properties yet unimpaired by extreme 
larefaction. Beyond tliis limit w e are left to conjectures founded 
on the supposed divisibility of matter : and if this be infinite, so 
also must be tl)e extent of our atmosphere. For if the density 
be throughout as the compressing force, then must a stratum of 
given tliickness at eveiy height be compressed by a superincum- 
bent atmosphere, bearing a constant ratio to its own weight, 
whatever be its distance from the earth. But if air consist of 
any ultimate particles no longer divisible, then must expansion 
of the medium composed of them cease at that distance, where 
the force of gravitv downwards upon a single particle is equal to 
the resistance arising from the repulsive force of the medium. 

On the latter supposition of limited divisibility, the atmosphere 
which surrounds us will be conceived to be a medium of fipite 
extent, and may be peculiar to our planet, since its properties 
would afford no ground to presume that similar matter exists in 
any other planet. But if we adopt the hypothesis of unlimited 
expansion, we must conceive the same kind of matter to pervade 
all space, where it would not be in equilibrio, unless the sun, 
the moon, and all the planets, possess their respective shares of 
it condensed around them, in degree<j dependent on the force ef 
their respective attractions, excepting in those instances wjier^ 


^ From the Philof>ophical Transactions, for 1822. Parti. 
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the tendency to accumulate may be counteracted by the inter- 
ference of other kinds of matter, or of other powers of which we 
have no experience, and concerning which we cannot expect to 

reason correctly* , . 

Now, though we have not the means of ascertaining the 
extent of our own atmosphere, those of other planetary bodies 
are nevertheless objects for astronomical investigation ; and it 
may be deserving of consideration, whether, in any instance, a 
deficiency of such matter can be proved, and whether, froni this 
source, any conclusive argument can be drawn in favour of ulti- 
mate atoms of matter in general. For, since the law of definite 
proportions discovered by chemists is the same for all kinds of 
matter, whether solid, or fluid, or elastic, if it can be ascertained 
that any one body consists of particles no longer divisible, we 
then can scarcely doubt that all other bodies are similarly con- 
stituted ; and we may without hesitation conclude, that those 
equivalent quantities, which we have learned to appreciate by 
proportionate numbers, do really express the relative weights of 
elementary atoms, the ultimate objects of chemical research. 

These reflections were originally suggested by hearing an 
opinion hazarded without due consideration, that the non-exist- 
ence of perceptible atmosphere around the moon might be 
regarded as conclusive against the indefinite divisibility of 
matter. There was, however, an oversight in tins inference, as 
the quantity of such matter, wdiich the moon would retain around 
her, could not possibly be perceived by the utmost power of any 
instruments hitherto invented for astronomical purposes. For, 
since the density of an atmosphere of infinite divisibility at her 
surface w^ould depend on the force of her gravitation at that 
point, it would not be greater than that of our atmosphere is 
where the earth’s attraction is equal to that of the moon at her 
surface. At this height, which by a simple computation is 
about 6000 miles from the earth’s surface, wo obviously can 
have no perceptible atmosphere, and consequently should not 
expect to discern an atmosphere of similar rarity around the 
moon. 

It is manifestly in the opposite direction that we ar# to look 
for information. We should examine first that body which has 
the greatest power, and see whether even there the non-a})pear- 
ance of those phenomena which might be expected from such 
an atmosphere, will warrant the inference that our own is con- 
fined to this one planet bv the limit set to its divisibility. 

By converse of the same rule which gives an estimate of 
extreme rarity at the moop’s surface, we may form a conception 
at what distance round the sun refraction from sucli a cause 
should be perceived. If wq calculate at what apparent distance 
from^tbe body of the sun liis force is equal to that of gravity at 
the surface of the earth, it is there that his power would be suffi- 
cient to accumulate (from an infinitely divisible medium filling 
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all space) an atmosphere* fully equal in density to our own> and 
coiisequeiitiy producins:^ a refraction of more than one degree, in 
the passage of rays obliquely through it. 

If the mass of the sun be considered as 330,000 times that of 
the earth, the distance at which his force is equal to gravity will 

be \/ 330,000, or about 575 times the earth's radius ; and if his 
radius be 1 1 1 ,5 times that of the earth, then this distance will 
5T5 

be 'rVr-r times the sun’s radius: and 15' 49" x 5* 15 = 

1® 21' 29", will be the apparent distance from the sun's centre 
on the 23d of May, when tlie following observations were made. 

What deduction should be allowed for the efiect of heat, it 
may be time to consider when we have learned the amount of 
apparent refraction at some given distance ; and we may then 
begin to conjecture, whether heat can counteract the increase 
of density that would occur in the approach of only 1-1 0th of a 
second towards his centre. ]- 

As 1 had not any instrument in my possession that I consi- 
dered properly adapted for the purpose, 1 requested the assist- 
ance of several astronomical friends in watching the progress of 
Venus to the sun for some days preceding superior conjunction, 
and in recovering sight of her afterwards. But neither the 
Astronomer Royal at Greenwich, nor Prof. Brinkley of Dublin, 
nor Mr. South, with the admirable instruments they possess, 
were able to make any observation within the time required, not 
being furnished with the peculiar means adapted to this inquiry. 

Capt. Kat(‘r, however, who entered fully into my views, and 
engaged in the prosecution of them with all the ardour neces- 
sary for success, by using a reflecting telescope, was able to 
furnisli me with a valuable set of observations, 34- days preced- 
ing conjunction, which, together with those in which 1 had the 
good fortune to succeed at nearly an equal interval subsequent to 
the passage, afford data quite sufficient to show that no refrac- 
tion is perceptible at the period of our observations ; and these 
come fq^within the specific distance above estimated. 

A seWktion from the series given to u\v by (^apt. Kater is con- 
tained in the following table : 

• Such an atmosphere would, in fact, be of greater density on account of the far 
greater extent of the medium affected by the solar attraction, although of extreme rarity; 
but the addition derived from this source, may be disregarded in the present estimate, 
without prejudice to the argument, which will not he found to turn upon wiy minute 
difference. 

+ If we attempt to reason upon what would be tlie progressive condensatkmof such an 
atmosphere downwards towards the surface of the sun, we are soon stopped by the limit 
of our experience as to the degree of condensation of which the atmosphere is suscepti* 
hie. If we could suppose the common law of condensation to extend as far as 46 nmes 
in depth, the density corresponding to it would be about equal to that of quickailver, 
from whence a refraction would occur exceeding all bounds of reasonable ^culaticm. 
A space of 46 miles at the distance of the sun from us would subtend about one-tenth of* 
a second. 
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Diff. R. A. calc, from N, Aim. 


May 18 

2 

40 

25 

4 

25*6 

21 

30 

50 

3 

43-1 


23 

27 

58 

3 

38*8 

19 

0 

0 

0 

9 

Diff. 

Ded. 

May 18 

2 

44 

33 

45 

56 

23 

19 

40 

40 

57 

19 


. 

• 

. 4 

» • 


It is evident that, in these observations, the dilfTerences between 
the observed and calculated places of the planet are not such as 
to indicate a refraction that can be relied on. 

My own observations were very few’ in number, and not to be 
compared to the former in precision ; but they are necessary to 
supply a deficiency when Capt. Kater w as at a distance from his 
instruments, and could make no observation. 

On the 26th, between XI. 20 and XI. 30 I had three compa- 
rative observations, the best of which gave me the passage of 
Venus 3"* 55® after the sun. The mean of two others being 
S”' 49\ I consider the result as on the 25th, 23^ 24"'. Din. 
K. A. 3*" 52®. 

. The nearest second to be inferred from the Nautical Almanac 
for this time being S'" 53® after the sun, it is evident that no per- 
ceptible refraction occurred at this time. 

Prom the observations of Capt. Kater, no retardation of the 
motion of Venus can be perceived in her progress toward the 
sun, as would occur from increasing refraction ; and by compa- 
rison of her motion in the interval between his last observation 
and my own, with her change of place for the same interval 
given in the Nautical Almanac, there seems no ground whatever 
to suppose that her apparent position has been in the least 
affected by refraction through a solar atmosphere, although the 
distance at the time of Capt. Rater’s last observation was but 
65'5(y' from the sun’s centre, and at the time of mylHiim only 
53' 15". ^ 

Although these distances appear small, I find that Venus has 
l^becii seen at a still less distance by Mons. Vidal of Montpellier 
s in 1805.* On the 30th of May, he observed Venus 3‘" 16® after 
the sun, when their difference of declination was not more than 
1', so that her distance from the centre was about 46 minutes of 
space, i^ince his observations filso accord with the calculated 
maces of Venus, they might have superseded the necessity of 
iresh observations^ if I had been duly aware of the inference to 
be drawn from them. 

The same skilful observer has also recorded an observation of 


* Conn, den Terns. 1808. 
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Mercury on the 61st of March of the same year, when he was 
seen at about 65' from tlie sun’s centre. , 

If l.vvere to ^pscribe the little telescope with which my obser* 
vations were made, without taking due care to explain the 
precautions adopted, and the grounds of their efficacy, it might, 
perhaps, be scarcely credible, that with an object glass less than 
one inch in aperture, having a focal length of only seven inches, 

I could discern an object not to be seen by telescopes of four 
and five inches aperture. We know, however, that this small 
aperture is abundantly sufficient for viewing Venus at a distance 
from the sun ; and, since the principal obstruction to seeing her 
nearer (when the atmosphere is clear), arises from the glare of 
false light upon the obJect-gWss, the succeis of the observation 
de})ends entirely on having an effectual screen for the whole 
object-glass, which is obviously far more easy to accomplish in 
the smaller telescope. 

Since the screen which I employed was about six feet distant 
from my object-glass, a similar protection for an aperture of five 
inches would have required to be at the distance of thirty feet, 
to obviate equally the interference, of the sun’s light at the same 
period ; but this is a provision with which regular observatories 
are not furnished for the common purposes of astronomy. 

As 1 hope at some future time to avail myself of a larger 
aperture for such observations, without the necessity of mounting 
a more distant screen, it may be desirable that 1 should suggest 
to others the means by wliicn this may be effected, if they think 
the question of a solar atmosphere worthy of further mvesti- 
gation. ^ 

If an object-glass of four inches aperture be covered, so as to 
expose only a vertical slit of its surface one inch in width, the 
surface of glass to be so used is about five times as large as the 
circular aperture one inch in diameter, and yet will be as com-> 
pletely shaded by a vertical screen at any given distance : and 
an interval of only five feet might allow a star or planet to be 
seen within a degree of the sun’s disc. 

When the sun and planet have the same declination, the ver- 
tical polftion of the slit is manifestly the most advantageous that 
could be chosen on the ni^idian ; but, for the purpose of seeing 
to the greatest advantage when the line of the centres is inclined 
to the horizon, it would be requisite to have the power of turnings; 
the slit and sj^een TOgether at right angles to any line of direc- 
tion of the centres. 

The only fixed star sufficiently near to the ecliptic, bright 
enough to give any prospect of its being seen nea^ tw^un, is 
Regmus, which passes between the 20th and 21stof Augus^. 
but I have not yet had an opportunity ^of asc^tainhig withiir^^ 
what distance from the sun this star can be discerned. 

In the foregoing remarks, I have, perhafts, clwelt more upon < 
the consideration of the solar atmosphere, than may seem neces- 
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sary to those who haisft^onsidered the coitimou phenomena 
observable in the oeculjalijjl^s of Jupiter’s 'iiatellites by the body 
of the planet. Their appTt‘bach, instead of b^ig retarded by 
refraction, is regular, tjill they appear in actual contact ; showing 
that there is not that extent of atmosphere which Jupiter should 
attract to himself from an infinitely divisible medium filling 
space. 

Since the mass of Jupiter is full 309 times that of the earth, 
the distance at which his attraction is equal to gravity must be 
as \/ or about 17*6 times the earth’s radius. And since his 
diameter is nearly eleven times greater than that of the earth, 

s=: 1*6 times his own radius tVill be the distance from his 

centre, at which an atmosphere equal to our own should occasion 
a refraction exceeding one degree. To the fourth satellite this 
distance would ^ subtend an angle of about 3® 37', so that an 
increase of density to 3^ times our comn.on atmosphere would 
be more than sufficient to render the fourth satellite visible to us 
when behind the centre of the planet, and consequently to make 
it appear on both (or all) sides at the same time. 

The space of about six miles in depth, within which this 
increase of density would take place, ucct.ixling to known laws 
of barometric pressw’e, would not subtend to our ‘ye so unich 

l-300th of a second, a quantity not to be regarded in an esti- 
mate, where so much latitude has been allowed for all imaginable 
sources of error. 

Now though, with reference to the solar atmosphere, some 
degree of doubt may be entertained in consequence of the pos- 
sible effects of heat which cannot be appreciated, it is evident 
that no error from this source can be apprehended in regard to 
Jupiter ; and as this planet certainly has not its due share of an 
infinitely divisible atmosphere, the universal prevaLnee of such 
a medium cannot be maintained ; while, on the contrary, all the 
phenomena accord entirtily with the supposition that the earth’s 
atmosj|here is of finite extent, limited by the weight of ultimate 
atoms of definite magnitude no longer divisible by repulsion of 
their parts. 


Article IV. * 

m (f Mica with only One Axis of Double Fefvaction 
^ By Hose, of Berlin.’*^ 

^ Among a gi’eat number of different kinds of mica which Dr. 
SeSbeck liad examined with respect to their action on^ight, only a 


From Gilbert’s Annals, vol. v. 1823. 
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single ,one was fouiid, which might b^yjroperly considered aft 
possessing only one of double refi|p^n. was met with 
at Berlin in a colltctiori of Siberian minerals, \ 5 ^thout any notice 
of the place where^it had been found ; it is highly probable that 
it was from Siberia. The analysis of this singular mica gave 


Silica 42*01 

. Peroxide of iron 4*93 

Alumina. 16*05 

Magnesia 25*97 

Potash 1 7*55 

Fluoric acid 0*68 

Manganese Trace 


'97*19 

The gniat loss in this aiuilysis depends certainly upon the diffi- 
culty of ^eparatin"'"' magnesia and potash so as to eiscertain their 
exact quantity. All methods that have been made use of afford 
only approximation, and 1 know none which would give an exact 
result, 'idle quantiij' .f rxn' tsh was ascertained in the following 
manner : ^Hnn leaves ol ciic a ere caiefnlly placed into a crucible *" 
with nit*' ' ‘»(‘h‘drv<es in aiU rn ifing layers, and heated red hot. 
The io'nc ' 0 inass was dissolved in muriatic acid, the silica was 
sepro'atjci jv evaporation, tin barytes by sulphSric acid, alumina 
and oxide •)!* nxm by ‘diimionia. The liquid was evaporated to 
dryness, and the residinmi after having been heated long enough 
to volatilize all the sulphate, and muriate of ammonia was dis- 
solved in water, and the sqlutiou was mixed with acetate of 
barytes. Tiie liquid separated by filtration from the sulphate of 
barytes was evaporated, and the dry salt heated red-hot. Water 
pumi’d on it dissolved the carbonate of potash, which, after eva- 
p(;raUon, was heated red-hot, and weighed. For further compa- 
rison, it was saturated with muriatic acid, and its w^eight again 
ascertained. In order to find the other component parts of this 
mica, the analysis was repeated with carbonate of potash instead 
of nitrate of barytes. Silica was obtained by evaporatioA to 
dryness in the usual nay. After having been heated, the parti- 
cles adhered together; it \^s not, therefore, perfectly pure 
silica, wliich, when heated, forms an extremely fine powder. 

The liquid which had been filtered from the silica was treated 
'with ammonia, and tl^ precipitate thus obtained boiled with 
caustic potash. The oxide of iron precipitated was dissolved in 
muriatic acid, the solution neutralized by ammonia, anj^ 
tated by succinate of ammonia. Ttie abimina was precMlIect 
from its solution in caustic potash by muriatic acid, ric^wed 
by an excess of it, and again precipitated by ifarbeyit^ of 
ammonia. Tl^a liquid which had been filtered fr^the preoifi** 
New Series, you ^ s 



*268 M. Rose on Mica [Oct* 

tate by ammonia, and that which had befen filtered from the 
succinate of iron were.> concentrated together by evaporation^ 
mixed with carbonate of potash in sufficient;^ quantity so as to 
'decompose all the salts of ammonia, and evaporated to dryness. 
The dry mass was dissolved in water, boiled, and the magnesia 
thus obtained separated by a filter. When, after having been 
heated to redness, it was redissolved in muriatic acid, some 
silica remained undissolved, which is almost always the case 
in the analysis of minerals containing silica. The manganese 
which the magnesia contained was so extremely small that it 
could not be separated. 

The reason why tlie silica obtained by this method had agglu- 
tinated could only be that fluoric acid existed in the mica. The 
insoluble triple compound of silica, fluoric acid, and potash, 
must have remained with the pure silica, and muriatic acid could 
not completely decompose it. By heating it, it lost its fluoric 
acid, and the potash combining with the silica made it aggluti- 
nate. To find the fluoric acid, the analysis w as repeated a third 
time, which 1 did in the same manner as Berzelius made use of 
in analyzing the topaz. 

This mica remaining unchanged both in external appearance 
and in weight, when exposed to a heat in which other varieties 
of mica that I had analyzed, had lost water and fluoric acid, I 
was surprised to find fluoric acid likewise in this kind. In a 
paper published two years ago, 1 ascertained to be a property of 
mica which contains much fluoric acid, that it does not lose its 
metallic lustre and become dull, even in a very strong heat, 
whereas those which contain smalftraces of fluoric acid change, 
according to my former statement, their colour by ignition, but 
they keep their metallic lustre. This mica, however, contains 
more fluoric acid than mica from Utoe, which loses its lustre 
easily in a moderate heat ; while the same heat has no effect 
upon this mica. It is, therefore, no certain proof of the presence 
of a greater ejuantity of fluoric acid, that certain kinds of mica 
become dull in a moderate temperature- It seems as if fluoric 
acid escapes more easily from mica containing water, by which 
its appearance becomes dull. When the heat is increased, mica 
with one axis of double refractionfilso loses its lustre, and about 
two per cent of its weight. In respect to the cheimcal composi- 
tion, this mica differs materially from those three kinds which I 
formerly analyzed, and for which I gave a formula that answered 
for all three kinds which likewise agree in their action on light. 
But i^^ether the potash really is in the form of trisilicate con^ 
tamw^ti the mineral 1 am Scarcely able to determine, the quan- 
tity o^jpbtash being difficult to ascertain exactly, and this sub* 
stance containing not much oxygen. This, however, is certain, 
oxide of iron and alumina are present, in the fornr of sill* 
cateS; in the mica with two axes of double refiwtion. 
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In the mica with one axis of double refraction which I 
analyzed, the ^ ' 

^ ' * Pct cent, of oxygen. 


Silica contains 
Oxide of iron. 

Alumina 

Magnesia. . . . 

Potash 

Fluoric acid .. 


2M3 

1*51 

10*05 

1*28 

0*5 


From which we may conclude, that the oxygen in all the bases 
together amounts to the quantity of oxygen in the silica, that 
the oxygen contained in the bases with three atoms of oxygen 
(peroxide of iron and alumina) together with that of the potash, 
are equal to that of the magnesia. It is, therefore, possible that 
this mica consists of the common mica with two axes of double 
refraction (or of silicates of bases with three atoms of oxygen, 
combined with silicates of potash, like the mica of the former 
three analyses), and of mica composed of silicates of bases with 
two atoms of oxygen, like magnesia, by which combination, the 
interesting effect of this mica upon light is probably produced. 

The kinds of mica with two axes of double refraction differ 
likewise by the effect of acids upon them considerably from those 
with one axis. The former are altogether insoluble in the 
strongest acids, while the latter is acted upon by acids, though 
with difficulty. 

M. Peschier, of Geneva/ published a short time ago a pa- 
per in which he asserts, he has found in many different kinds 
of mica a considerable quantity of oxide of titanium. I have 
tried with the blowpipe all the different species of mica which 
he mentions, without having been able to find the least trace of 
that metal in any one of them, though the oxide of titanium may 
with the greatest ease be discovered by this instrument. M. 
Peschier heated the mica with nitrate of barytes, dissolved 
the heated mass in muriatic acid, supersaturated the solution 
with carbonate of ammonia, and obtained the oxide of titanium 
from the thus remaining liquid, after having passed it through a 
filter. It is, however, not possible to obtain oxide of titanium 
in this way, which, when dissolved in acids, is completely pre- 
cipitated % carbonate of ammonia. 
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Article V. 

Additional Remarks on Dr. Thomson's Paper on the Effect of 

Aqueous ^fipour on the Specific Gravity of Gases. By Charles 

Sylvester^'’ Esq. 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, Carnarvon, Aug. 15, 18S8. 

In iny letter to you which appeared in the Annals for July, 
relative to Dr. Thomson’s paper on the subject of high pressure 
steam, and the influence of aqueous vapour on the specific gra- 
vity of gases, niy remarks were principally directed to Dr. 
Thomson’s observations upon high pressure steam. I also made 
some allusion to his formula for correcting the specific gravity of 
gases from the pressure of aqueous vapour. Having since had 
a conversation with Mr. Dalton, of Manchestei-, 1 have been 
induced to attend more minutely to that part of Dr. Thomson’s 
paper, and find that his formula will only be correct when the 
experiment is made at 212° for aqueous vapour, or the boiling 
point of the substance from which the vapour is derived. At any 
temperature above or below that point, the formula given by Dr. 
Thomson will fail. My object in this communication is to give 
a formula which, 1 believe, will give the true result at all tem- 
peratures. 

Let P = a column of mercury equal to tlie pressure of the 
atmosphere ; f = a column of mercury which a volume of any 
condensible vapour will sujiport, unmixed with any other elastic 
fluid, and at any given temperature ; S = the specific gravity of 
the gas under examination ; c — the specific gravity of the 
vapour under the pressure P ; and 11 = the resulting specific 
gravity. Then if we suppose the gas and the vapour to be in 
separate equal volumes, and at tlie temperature of the boiling 
point of the liquid producing the vapour, these volumes after 
mixture will be 1 + 1 = 2, the general expression being 1 + 

which wheny = P, will be 1 + 1 = 2. From the expression 
1' + - = Tj the resulting volume, we have the follov^ig equation 
to find R the resulting specific gravity = 

and R = ^ when /' = P . R = each of the vo- 

lames equal 1. I am, yours truly, 

C. Sylvester. 
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Article VI. 

Oh Logarithmic and Circular Series. By Mr. James Adams 
(To the Editor of the Annals of Philosophy,) 

SIR, Sloneliousc^ near Plymouth^ Aug, 27, 1822. 

The insertion of the following series, &c. in the Annals of 
Philosophy^ when you have a convenient opportunity, will oblige 

Your humble servant, 

James Adams. 

From the nature of logarithms, we have 
log.(l + w)= 

traction, / (1 -f w) — / ^1 4 - ^ = / w = 

(« - i) - ■ i) + H“‘ 

By differentiating equation (1), we have 

1 = (‘ + ^) “ (“' + y + + i) “■ + y + 

Then by De Moivre’s theorem for multiple arcs, w^e have 
.j. = cos. u — cos. 2 a + cos. 3 m-— cos. 4 m + cos. b u 
&c ( 2 ) 

By addition / (1 + m) + / ^1 + = if (1 + m) -f ) 

(“ + ;)” i (“' + ;•) + 5 (“’ + y ~ *“=• 

-r. I /(I + COS. w) + 12 1 rt 

From vmence we have = cos. u — -;1 cos.2ii 

4 - cos. 3 m — 4 - cos. 4 u 4 - &c. By differentiating this last 
equation, we have j = tan. 4 . w = 2 (sin. u — sin. 2 u 

4- sin. 3 m— sin. 4 u 4* &c.) (3) 

By differentiating equation (3), we get sec.® i = 4 (cos. u 

— 2 cos. 2 m 4-3 cos. 3 m — 4 cos. &c.) (4) 

Perhaps the following simple method relative to multiple arcs 
may not be unacceptable to the young analyst. By division 



m 

1 

1 + u 
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\ , "11 
1 — t/ + — I/’ + + 8cc. : and r = - — 

’ tt + 1 I# 


L 4. 1 — . i + L — &c. Subtract the second of these equa* 
tions from the first, and we get 0 = 1 — 

— ^11$ 4 4 &c, ; by transposition and dividing by 2, we 


1 

II + ~ 

haveL = V 


“ + 

II* 


143 + 


tl 3 


„4 4. - 


+ &.C. Then by 


De Moivre’s theorem, 4 = cos. « — cos. 2 « + cos. 3 m — cos. 

4 tt + cos. 5 m— &c (5) 

The same as equation ( 2 ), but independent of logarithms or dif- 
ferentiation. 

In like manner, r- — = 1 + m -I- w- + w’ + u* + &c. And 

' 1 — II 


— ? — — &c. Subtract the second of 

tt 4- 1 - tt M* li^ 

these equations from the first, transpose and divide by 2, we 

(> a. * . • 

a + - a’-r - 11 ^ + - 

— i“ ¥~ 

Therefore i = — (cos. w + cos. 2 m + cos. 3 ?/ + cos. 4 u 
+ &c.) (b) 

By taking the successive differential coefficients of equation 
(5), we have 

0 = — sin. »/ + 2 sin. 2 ?/ — 3 sin, 3 w + 4 sin. 4 m — 8cc, 

0 = + sin. « — 2^ sin, 2 m + 3* sin. 3 « — 4’ sin. 4 m + &c. 

0 = — sin. u 4- 2* sin. 2 m — 3’ siii. 3 m -|- 4^ sin. 4 m— &c. 

0 = + sin. M — 2’ sin. 2 m + 3’ sin. 3 m — 4^ sin. 4 m + 8cc. 


0 = sin. M — 2*"“* sin. 2 m 4- 3’'* ' sin. 3 m — 4 ««-> gjn, 4 

4- &c (7) 

And 

0 = — cos. M 4- 2- cos. 2 M — 3* cos, 3 m 4- 4'^ cos. 4 m — &c. 

0 = 4- cos. a — 2 * cos. 2 u + 3 * cos. 3 m — 4 * cos. 4 m 4- &c. 

0 = — cos. M 4 - 2® cos. 2 M — 3* cos. 3 m -f- 4® cos^ u — &c. 

0 = 4- cos. M — 2® cos. 2 M 4 - 3* cos. 3 m — 4® cosifc u + &c. 


Oascos. M— 2’" cos. 2 M-b3’"cos. 3 «— 4’" cos,4m4-&c.. .. (8) 

We shall have from equation (7), when m = 90°, 

0= — I4-8— 5 4-7 — 9 4- &.C. 

0 = 4- 1 - 3® 4- 5® - 7' 4- 9® - &c. 

0 = - 1 4- 3». - 5® 4- 7® - 9‘ 4- &c. 

0 = 4- 1 - 3» 4- 5T - 7® 4- 9’ - 8ic. 
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0=1- + &c (9) 

And from equation (8), when u = 0®* 

0 = - 1 + 2* - 3^ + 4" - 5" + &c. 

0 = + 1 - 2^ + 3^ - 4* + 5" - &c. 

0 = - 1 + 2« - 3« + 4« - 5« + &c. 

0 = + 1 - 2« + 3* - 4« + 5® - &c. 

0 = 1 — 2 *’* 4- 3** - 4"" + 5’* (10) 


Article VII. 

Hesults of Observations on the extraordinary Depression of the 

Barometer^ which look Place on the 25th of December^ 1821. 

By Prof. Brandes, of Breslau. 

(To the Editor of the Annals of Philosophy.) 

SIR, 

The extraordinary depression of the mercury in the barometer 
^vhich was observed iu England, France, and Germany, on the 
tiotli of Dec. 1821, has attracted the attention of natural philo- 
sophers in each of those countries ; and I presume, therefore^ 
that it will be found very interesting to know what was the state 
of the barometer, and at what place it was lowest, &c. For the 
purpose of deciding these questions, I have brought together all 
the observations which I have been able to procure; and I have 
been fortunate enough to obtain sufficient materials for giving a 
complete table of what has been observed respecting this subject 
on the Continent. 

The barometer was lower at Dieppe and at Boulogne than it 
was in any other part of the Continent. It will be very interest- 
ing to liave the observations made in England, and I hope that 
the observeis there will have the goodness to publish in the 
journals, with the utmost accuracy, first, the time when the least 
elevation of the barometer was observed ; secondly, that height 
itself; an A ;, thirdly, the mean altitude.**^ We should then .be 
able to a^rtain at what place the barometer was lowest ; and 
we should see whether it was found lower in England than on 
the coast of the channel. 

I have met with some observations in the English journals 
which give the time and the height irery accurately, but the 
greater number of them do not mention the time of the lowest 
state of the barometer; nor even do t|iey inform us whether the 

* T h umals which we receive regularljr are the Annals of Phil the Phi’o-^ 

aophical Magazine, and the Edinburgh Philosophical Jourijal. 
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instrument was observed with precision at* the moment of its 
greatest descent, although this is necessary in order to obtain 
correct results. 

The observations of which I here communicate the results 
%ere all made on the Continent ; I liave not noticed those which 
liave been made in England, because there are not sufficient 
details of them for the "formation of a table 6f what has taken 
place tliere ; I hope, however, that I shall be’able to give the 
results of the English observations at another opportunity. 

Observations for determining the Time at which the Barometer 
was lowest in different Parts of the Continent. 

At La Chapelle, near Dieppe, the minimum was observed by 
M. Breante at 3^ 30' in the morning. 

At Troyes^ at 3*‘. 

At Viviers, in the south of France, by M. Flaugergues, at S**. 

At Boulogne Sur Mer, by M. Gambant, at 6^' O'. 

At Triers, at 5*'. 

At St. Gallen, in Swisserland, by M. Meyer, before 6*'. 

At Regensburg, by M. Heinrich, at 

At Strasburg, by M. Herrenschneidern, at 7*' 30'. 

At Middleburg and at Utrecht, at 9** 30'. 

At Padua, nearly at the same time. 

At Prague, by M. Hallasohka, at 10*'. 

At Schwelm, near Elberfeld, on the Lower Rhine, by M. Cas- 
tringius, at P* at noon. 

At Hanover and Gottingen, by MM. Luthmer and Harding, 

at \ 2 \ 

At Gotha, Jena, Halle, and Leipsic, according to the observa- 
tions of MM. Kries, Posselt, Winkler, and Schmiedel, at 
or l^ 

At Altona, by M. Schumacher, at 2^* 38'. 

At Breslau, and at several other places in Silesia, at 2^' or 3^^ 
in the afternoon. 

At Cracow, by M. Markiewioz, at 3^'. 

At Apenrade and Fredericksvark in Denmark, at 5'" or 6‘^‘. 

At Dantzic, by M. Kleefeld, at 9^* or 10‘" in the evening. 

At Abo, in Finland, on the 26th of Dec. in the mo];mng. 

At Dorpat, in the same day, at noon. 

At Petersburg, in the evening of the 26th, and in the morn- 
ing of the following day. 

We may conclude with sufficient certainty from the above 
statement, that if we imagine a line drawn through those places 
where the barometer was at the minimum at the same moment, 
that line passed, on the ^th of December, 

At 3 in the morning, OTrough Dieppe, Troyes, and Viviers. 

Before 5, through Swisserland. 

At 5, through Boulogne and Triers. 
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At 7, through* Strasburg, Regensburg, and Padua. 

At 9 or 10, through Middlebnrg, Utrecht, and Prague. 

At 12 or 1 at noon, through Elberfeld, Hanover, Gotha, and: 
Leipsic. 

At 2 or 3, through AUona, Breslau, and Cracovr. ■ . 

At 5 or 6, through Denmark. 

At 9 or 10, through Dantzic. 

On the 26’th of December, through Abo, in the morning ; 
Dorpat, at noon ; and Petersburg, in the evening. 


Height of the Barometer at the Moment of its greateil Depression. 




ill 

M'i 

ii 

Time of the Ijowcst Descent. 

I’laces. 

f.s1 




® 

2.S| 



s 

« B ...1 

II"® 

& 5.S 



X 

< 

Dec. 25, 1821.— At in the morning. 

Dieppe. 

27-47 

1-95 

Troyes. 


1 46 


Viviers. 


M7 

Before 5’*. 

St. Oallen. 

26*51 

1*21 


Zuried. 

27 'SJ ! 

1‘22 

At 5^' in the morning. 

Boulogne. 

27-91 

2*00 

Paris. 

28’33 

1-45 


Triers. 

2«‘24 

1*19 

At 7^ in the morning. 

Strasburg. 

2818 

I-.79 

Regensburg. 

27 -.52 

1-27 


Padua. 

28-96 


At 9’' or 10^ in tlie morning. 

Middleburg. 

2805 

1*82 

Zwanenburg. 

28-05 

1*79 


Nureiiburg. 

27*68 

1.33 

i 

Prague. 

28-06 

1-15 

At 12*'or !*• at noon. 

Blberfeld. 

27-66 

1*51 


3 linden. 

28-33 

1-51 


Hanover. 

28-31 

1*43 


(YOttingen. 

27-99 

1-40 


I^eipsic. 

28-23 

1-34 


Godia. 

1 27-55 

1-29 

At 3’* in the afternoon. 

Altona. 

28-31 

1*51 


. rjauer. 

28-24 

1*15 


'I v'^^^ldcnburg. 

27-29 

1-16 


a 5 Breslau. 

28*42 

‘1-21 


^ (Leobschuz. 

27-92 

1 11 


Cracow. 


1*11 

At 5*' or 6h. 

Apenrade. 

28*31 

DfjO 


Frederiksvark. 

28'39 


Christiania. 

28*60 

1-61) 

At 9** or lOh. 

•Dantzic. 

28-71 

1-39 

Dec. 26, 1821. —In the moming- 

Abo. 


1*24 

At noon. 

In the evening. 

»ter8burg. 

28- 87 

29- 31 

BEul 


“rr 
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[It is to be understood of course that the barolcneter at Dieppe 
and Boulogne was lower with respect to its medium elevation at 
those places than any where else on the Continent : the greatest 
absfdsttt depression appears to have been at St. Gallen,. where^ 
on ^ 25th of December, the mercury stood at 26*61 ; its mean 
height there being only 27*71, as appears from the table.— JEd.] 


Article VIII. 

Observatiom upon the Pu/vis Antimonialis of the London Phar^ 
macopaia. By Richard Phillips, FRS. L. and E. &c. 

In a work published two years ago by Dr. Elliotson, contain- 
ing the results of his experience in regard to prussic acid, he 
has related several examples of the exhibition of large doses 
of the pulvis antimonialis with little or no sensible effect. The 
quantity commonly prescribed is a few grains ; 10 are seldom 
ventured upon ; he found however, that from 90 to 100 grains 
might be given every 24 hours with perfect safety, and scarely 
any sensible effect. 

He w^as led to exhibit these large doses on reading a paper in 
the first volume of the Dublin Hospital Reports, by Dr. Cheyne, 
who states that James’s Powder is highly efficacious in removing 
the apoplectic diathesis, if given in gradually increased doses 
till some effect takes place upon the stomach, bowels, or 
skin. In endeavouring to produce some sensible effect with the 
pulvis antimonialis of the London Pharmacopoeia, Dr. Elliotson 
found himself obliged to augment the close up to 80, 90, 100, 
grains, and even more. He extended his trials to headache, 
palsy, epilepsy, and other cases, attended, if not by the apo- 
plectic diathesis, by fulness of blood in the head. 1 may re- 
mark by the way, that he was not aware of any single patient 
receiving benefit from the medicine. 

As an illustration, I will copy one case tliat occurred in an out- 
patient of St. Thomas’s Hospital. 

Aug. 26, 1819. — George Herring, aged 23. Ill four years. 
Rather short; extremely strong built; plethoric; head p^irticu- 
larly large at the back part. Complains of violent pain running 
from the forehead through the head. Has had anaphrodisia for 
a twelve month, though he was formerly in the opposite extreme. 
Venesection, cupping, blisters, have been used in vain. 

Let him take pulv. antim.^gr. v. three times a day for three 
days; then gr. x. three times a day for three days; and linally, 
gr. XV. three times a day. 

Sept. 4. — No better. leM&n take gr. xv. three times a day 
for three days ; then gr. xx. three times a day. 
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Sept. 18.— -No better : has had no medicine for seven days. 
Let him take gr. xxv. for three days ; then gr, xxx. three times 
a day. 

Sept. 25. — No better. Yesterday he took once gr. xxx ; once 
gr. xl ; and once gr.l ; and this morning, gr. lx. Let him take 
gr. xl. three times a day for three days ; then gr. 1 three times a 
day. 

Oct. 2.— No better. Let him take gr. lx three limes a day 
for three days ; then gr. Ixx three times a day. 

Oct. 9. — No better. Let him take gr, xc three times a day 
for three days ; then gr. c. 

Oct. 16. — ^No better. For the Jirst time he complains of occa- 
sional nausea. Let him take gr. cx three times a day. 

Oct. 23. — Let him take gr. exx twice a day. 

Oct. 30. — Much better. Let him take gr. cxv three times a 
day. 

Nov. 6. — Worse again ; sometimes feels a little nausea. 

The man, I understand, was seen sometime afterwards not at 
all improved. 

In extraordinary conditions of the ssystem, it is well known 
that persons are little susceptible of ordinary impressions. Dr. 
EUiotson relates an example of insanity in which the patient took 
80 or 90 grains of calomel night after night with no more effect 
than would have been produced on a person in health by a 
very few grains ; and an instance of spasmodic asthma, in which 
a young lady not in the^ habit of taking opium, required above 
two table spoonfuls of laudanum to dissipate the paroxysm. 
The inertness of antimonial pow^der cannot, however be thus ex- 
plained, because Dr. Elliotson observed that similar doses were 
just as well borne by persons little out of health; for instance, 
by those aifected with cutaneous diseases. The ignorant are not 
contented with being cured by external applications, but are 
always urgent to take some internal medicine, and to several so 
circumstanced he administered the antimonial powder in doses 
of 90 grains, three times a day, and without any efibet. 

The magnitude of the doses precludes all probability of the 

f ower of the medicine beings lost by habit, and in the very case 
have transcribed, we see the dose was once increased in 24 
hours from 30 to 60 grains ; and on another occasion, at once, 
from 70 to 90 grains, without any sensible effect. Dr. Elliotson 
has furnished me with a case where the dose was at first so 
large, augmented so rapidly, and the patient’s indisposition 
was so trifling, that nothing but the inertness of the preparation 
will account for the fact. , 

A footman in his family, aged 2 1 years, was seized Feb. 21, 
1821, with the coramqn symptomj^of catarrh. He was ordered 
10 grains of antimonial power at bedtime. 

Feb. 22. — No effect : ordered gr. xxx immediately. In the 
evening, there had been no effect : ordered gr. lx. 
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Feb. 23. — ^No effect ; ordered gr. xc immediately, i Jn the 
evening ; an hour after taking the 90 grains, he vomited three 
times a large quantity of green bile. 

He has not vomiteu nor felt sick since. 

The bowels have been relieved once in the course of the day. 
As the stomach had been excited. Dr. Elliotson was desirous of 
learnings whether a smaller dose would now produce nausea or 
vomitinp%nd he accordingly ordered the man gr. lx at bed time, 

Feb. 24. — No effect whatever, 

I must add that the medicine was procured for different 
patients from different shops, and that which was employed at 
St. Thomas’s Hospital was supplied by Mr. Battley, of Fore- 
street ; and some indeed was manufactured by him very care- 
fully on purpose. 

The facts which I have now mentioned are completely at 
variance with the opinions entertained by physicians of the 
highest character; I need only mention Dr. Duncan, who ob- 
serves, the oxide of antimony with phosphate of lime, howso- 
ever prepared, is one of the best antimonials we possess. It is 
given as a diaphoretic in febrile diseases in doses of from three 
to eight grains repeated every third or fourth hour. In larger 
quantities, it operates as a purgative or emetic.” 

With this contradictory evidence in the subject, it appeared 
to me to be extremely desirable to examine more particularly into 
the nature of the oxide which enters into the composition of the 
antimonial powder. For after the well established fact that 
perdxide of antimony is nearly or totally inert, it appears to me 
that if proof could be obtained that the oxide of antimony 
is in this state, the deficiency of power in the pul vis antimo- 
nialis would be accounted for, at least in the cases mentioned 
by Dr. Elliotson, and although particular instances might occur 
of its proving extremely active, tliat circumstance would, I con- 
ceive, show that the preparation is worse than useless, be- 
cause uncertain. 

The Philosophical Transactions for 1801 contain a paper by 
Mr. Chenevix on this substance; and he has judiciously ob- 
served, that every oxide of antimony with which we are 
acquainted is volatile at a high degree of heat: it would, there- 
fore, be hazardous to assert, that it is possible to preserve always 
the s'ame proportion of antimony, whatever care may be em- 
ployedindirecting the operation ; and a dissimilarity in the che- 
mical result must necessarily be attended with uncertainty in the 
medical application.” 

Dr. Pearson, who first analyzed James’s Powder, of which the 
pulvis antimonialis is a professed imitation, appears to have con- 
sidered these compounds as a triple salt, or a real ternary com- 
bination of phosphoric acid,* lime, and oxide of antimony ; 
whereas Mr. Chenevix considers the pulvis antimonialis as a 
mere mixture of the metallic oxide with the bone earth ; for 
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reasons which I, shall presently mention, I confess I am en- 
tirely of the latter opinion. 

In order to investigate the chemical nature of the pulvis anti- 
monialis, I procured some at Apothecaries' Hall : into a retort 
containing 6 ounces of strong muriatic acid, I put 1000 grains 
of the powder and boiled the mixture for some hours, the muria- 
tic acid which distilled, being returned into the retort. A large 
proportion of the powder remained undissolved by theacid, and 
when the solution had 1)600016 clear, some of it was poured into 
water, but no precipitation whatever occurred. 

As the quantity of muriatic acid employed was large, it may 
be supposed that the excess of it prevented the precipitation of 
any oxide of antimony that might have been dissolvted ; to ob- 
viate this objection, I decomposed the muriatic solution by car- 
bonate of soda, and put the precipitate upon a filter; whilst 
moist, strong muriatic acid was poured upon it, and a solution 
with l)ut little excess of acid was immediately obtained. I mix- 
ed 20 measures of water with one measure of this solution, but 
no precipitation took place, nor did the subsequent addition of 
a much larger quantity of water produce any efiect; further to 
remove any objection as to the action of the muriatic acid in 
preventing that of the water, I made the following comparative 
exjieriinent : to one measure of strong muriatic acid, 1 added 
l-30th ot its volume of a solution of muriate of antimony, and 
one measure of the above described solution ; when 12 mea- 
sures of water were put to this mixture, oxide of antimony was 
readily thrown down, notwithstanding the great excess of acid. 

Although these experiments satisfied me that no oxide of anti- 
mony had been dissolved by the muriatic acid, and that it had 
taken up the phosphate of lime only, f submitted the muriatic 
solution to additional examination. It is well known that pro- 
toxide of antimony, when in a state of loose aggregation, is rea- 
dily dissolved by potash, so that if the muriate of the metal be 
dropped into a solution of the alcali, the oxide at first precipi- 
tated I'rom the acid is immediately redissolvcd by the potash : 
the muriatic solution obtained was therefore added to a solution 
of potash, precipitation immediately took place, but no excess of 
potash was capable of redissolving it, for when it was saturated 
with muriatic acid, no deposition took place : it is, therefore, 
evident that no oxide of antimony had been dissolved. 

As then the muriatic solution contained merely phosphate of 
lime, it remained to examine the insoluble residuum ; I had no 
doubt from its resisting the action of the muriatic acid, that it 
was entirely peroxide of antimony ; it is, however, possible tliat 
it might be, as already alluded to, ^ triple compound of phos- 

} )horic acid, lime, and oxide of antimony, the latter being inso- 
uble on account of its state of combination. 

To determine this point, 1 mixed t|ie insoluble residuum wjith 



270 Mr. R. Phillips on the [Oct. 

carbonaceous matter, and subjected it to a red^heat ; when cool, 
I found that it was readily dissolved by muriatic acid without 
the assistance of heat, and that water threw down a copious 
white precipitate, which was evidently ^ubmuriate of protoxide 
of antimony. After filtration, I added ammonia to the solution, 
but it occasioned the precipitation of a little peroxide of iron 
only. It appears then the residuum was merely oxide of anti- 
mony in the highest state of oxidation ; for if it had contained 
any phosphate of lime in combination, it would have been dis- 
solved with the protoxide of antimony, and precipitated by 
ammonia after the separation of the oxide by water. 

For the purpose of determining the quantities of the peroxide 
of antimoqy and phosphate of lime contained in the pul vis anti- 
monialis from Apothecaries' Hall, 200 grains were boiled for a 
long time in about three ounces of strong muriatic acid : 70 grs. 
of peroxide of antimony were left undissolved, and consequently 
the powder con^sts of 


Peroxide of antimony 35 

Phosphate of lime 65 


100 

I now procured some antimonial powder from another source, 
but of respectability equal to that above-mentioned ; I could dis- 
cover no dilFerence in their appearance, but it was heavier than 
that from the Hall in the proportion of about 100 to 85. With 
this powder, I repeated experiments similar to those just detailed, 
and with similar results : it was a mere mixture of peroxide of 
antimony and phosphate of lime, containing, however, rather 
more of the oxide. It consisted of 


Peroxide of antimony 38 

Phosphate of lime 62 


100 

The experiments now detailed will, I think, sufficiently account 
for the inertness of the pulvis antimonialis ; it can only be 
regarded as a mixture of phosphate of lime with the old diapho- 
retic antimony, a preparation of antimony now quite out of use on 
account of its deficiency of power, and which is not likely to 
be increased by admixture with phosphate of lime. 

That the antimony should be thus converted into peroxide 
will be readily conceived, when it is remembered how slowly 
metallic sulphurels part with the last portions of sulphur, aud 
animal matter with all the torbon it contains. ^ 

M. Chenevix has proposed to precipitate together protoxide 
of antimony and phosphate of lime ; and provided a mixture of 
protoxide of antimony and phosphate of lime possessed any effi* 
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cacy which does not equally belong to oxide of antimo^ mixed 
with any other inert substance, his process is unquestionably a 
good one. It is; however, worthy of the consideration of medical 
men, whether tartarized antimony in small doses may not be 
advantageously substituted for every other antimonial prepara- 
tion. It possesses the great advantages of being reaaily pro 
cured of certain and uniform power. 


Article IX. 

An Account of the Principal Characters of the Earths and 
Metallic Oxides before the^ Blowpipe,* 

[I AM not aware that the characters of the earths and metallic 
oxides before the blowpipe have any where been so minutely 
and accurately given as by Mr. Children in his translation of 
Berzelius on the Use of the Blowpipe, &c. On this account, I 
have now copied them from that work, without any other altera- 
tion than that of divesting them of their synoptical form. — Jb’d.] 


Abbrkviations.— O. F. Oxidating Flame, R. F. Reducing Fhmc, ~ parts; 

Parts of the Assay and Flux. N. C. Nitrate, of Cohalt, FI. Flaming, C. under the Column 
vf either of the Fluxes means that the Support is Charcoal, P. f, PUitina Foil, P. W, Ptd» 
hna Wire, A Brace refers to the Substances in the first Column only, and includes all those 
'which arc contained in the Space it comprehends. 


Heated alone on 


j PLATINA. I 

Charcoal. 





i Infusible 

Infusible 


Bubbles up and fuses 

Fuses readily into a {dear glass; 
enamel-white un cooling 

Infusible 

Is absorbed 


Becomes caustic, and is absorbed 

Infusible 



Like baryta 

Fuses with moderate heat at the 
surface, brilliancy ; tinges 

strong R‘.%. red ; becpmei^ulkaline 
No change 

Becomes caustic and alkaline ; 



TJme ................ 


Carhonate .......... 


Magnesia. 

emits brilliant white light 

No change ^ 

^ No diange 

No change o 

No change 

No change 

No change 

No change 

No change 

Alumina. 

Olucina .............. 

Yttri* : 


* From Mr. Children’s Translation of The Use of the Blowpi^ in Chemiod Analysts, Mk# 
19 die Eiamiomion of Minerals ; hy J* J. Berzelius/’'' 
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heated alone on 


Platina, 


Charcoal. 


Zirconia Infusible : emits intense light Infusible ; emits intense light 

Silica No change No change 

Molybdic acid F. fumes and fuses; brown-yellow Fuses, is absorbed, and partly 

on cooling ; in R. F. blue ; intense reduced 
heat, brown 

.Timgstic acid R. F. blackens, but not reduced The same 

'Oikide of chrome. No change The same 

AjEtdmbny Fuses readily ; white fumes, which 


Oxide of antimony 


Antimonious acid . 
Antimonic acid . . , 


Oxide of hhmuth .... F. fuses readily, mass dark-brown, Instantly reduced 
yellowish on cooling. In very intense 
heat reduces, and perforates the foil 

Oxides of tin Protoxide takes fire, and burns R. F. peroxide does not fuse, but 

like tinder into peroxide reduces in a strong prolonged heat 

Oxide of lead Minium becomes black while hot; Orange glass reuuces into a glo- 

at incipient redness, changes to yel- bule of lead 
low oxide, fusible iiteo orange-colour- 
ed glass. 


R. F. blackens, but not reduced The same 
No change The same 

Fuses readily; white fumes, which 
condense into peady crystals 

Fuses readily, and sublimes, in Fuses reiliiSly, and reduces : co- 
wliite /umes ; precipitated oxide, lours the fiame greenish 
bums like tinder into antimonious C 
acid ^ 

^ Does not fuse, nor reduce ; givtf 

^ a bright light 

M’hitens ; is changed to antimo- 
nious acid 

F* fuses and fumes J“use,s, dfervesccs, and reduces 

Ko change ^ ^ The same 

No change ’ The same 

‘ Perewule becomes protoxide; 
' blackens, but docs not fuse 

Protoxide becomes i)eroxide Peroxide docs not alter 

Not fused; becomes brown in a 
strong heat 


Soon dissipates; leaves a red or 
orange-yellow powder on the char- 
coal 

R. F. blackens and becomes m^- 
nctic 

The same 

The same 

Flies t»ff in fumes, and leaves a 
mark with red, or orange edges, 
which may be dissipated in R. F. 
without giving colour to the fiame 

Instantly reduced 


Oxide of tellurium 

1 F* fuses and fumes 

Oxide of columbium. . . 

Ko change 

Oxide of titanium 

No change 

Oxides of uranium 

Oxides of cerium 

Protoxide becomes j)eroxide 

Oxide of manganese. . . . 

Oxide of zinc 

Yellow while hot ; white When 
(;^ld; does not fuse, but gives out 
grbat light when very hot, and white 
fumes, whicli condense like wool 

Oxide of cadmium. .... 

F., no change 

Oxide of iron. 

1 

O. F. no change 

Oxide of cobalt 

No change 

Oxide of nickel 

Rismuth. 

No change 


reduces in a strong prolonged heat 
; Orange glass reduces into a glo- 
- bule of lead 


Oxide of copper. 


Mercury c- 

Oxide of silver Instantly reduced 

Qdld. 

Platina 

Iridium 

Khodium. 

Palladium • 


O. F. black globule; flows over 
the charcoal ; under surface reduces 
B. JF. reduces ; with strong heat 
gives a bdbd of metal . 

Instantly reduced 
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Assay. 


Alkalies 

Baryta 

Hydrate . . 
Carbonate • 


vStrontita. 


Hydrate . . 
Caihouatc . 


Soda. 


Heated with Fluxes. 

BoUAX. ISaLT OFPuOSPHOXtr8» 


hiuie . 


Cai bonatc . 


]^Ia;?uesia. 


Aluuiina . 


Fuse, and are ab- 
sorbed by the charcoal 

No action on caustic 
Istrontita 

parts, fu^cs into 
[clear glass, becomes milky I 
|on cooling : in strongj 
heat, bubbles, and- ab- 
Isorbed by the charcoal 

r No Jtensiblc quantity j 
V dissolved 


tilunna . 


No action 


Swells up; forms anj 
infusible compound 
No action 


li'ttria . 


Like glucina 

Zirconia jSimilar to glucina 

Silica j F uses witli brisk effer..j 

vescence ; clear glass 

Moiybdic acid P. W. cftervesces, 

Iclear glass ; becomes| 
milky on cooling. 

I 0. fuses, absorbed andj 
I reduced 


'J'uugstic acid . 


< )xidc of chrome. . 


Antimony 

Oridc of antimony* 


P. W. dark-yellow' 
glass, crystallizes oncool-l 
ing ; opaque white or yel- 
loidsh 

C. and 11. F. reduced| 
'^P, W. and O.F. dark 
jorange’ glass ; opaquej 
[and yellow on cwling. 

11. F. opaque ; glassj 
Igreen on cooling 

O. absorbed, but not| 
jreduced 

P. ^ W. fuses ; clear co-| 


lourless glass becomes quantity ; glass, ycllow- 


[white on cooling 
C. is reduced 


Fuse readily withl 
effervescence into a' 
clear glass, which be-| 
) comes opaque by FI 

Like baryta 


Clear glass ; opaque] 
by FI ' 

Fuses with efferves-l 
cence; with more car- 
jbonatc clear glass f^crys-j 
tallizes on cooling ' 

lake lime 


As with borax,* but. 
foam and intumescei 
end in a clear glass 


Fuses iif large quan- 
[tity ; clear glass 

Fuses with efferves* 
'cence 


Fuses slowly ; pcrma-| 
nently clear glass 
Clear glass, with 
large proportion of tlie| 
assay ; opaque by FI 
Like glucina 
Like glucina 

Fuses very slowly ; 
jpcniianently clear glass 
P. \V. clear glass in 
O. F. 


Fuses readily; clear 
Iglass ; saturated with 
Imagnesia, opaque on 
cooling 

Permanently clear 


As with borax 


liike glucina 
Like glucinh, but dis- 
solves more difficultly 
Very small portion 
dissolves ; clear glass 
P. W. and in O. P. 
greenish glass while hot; 


C. and in K- F. glass colourless, cold 


becomes dirty-brown, 
but not opaque 


T.W. andO. F. clear 
lass ; not opaque by FI 
K, Ft glass becomes! 
[yellow 

fflses difficultly, 
glass emerald-green ; on 
P. W. and (). F. the! 
colour flies, and glass be 
jeomes brown-yellow ; on| 
odling, assumes a faint-| 
[greci^ tinge 

C, dissolves in laigej 


In K. F. becomes 
opaque ; dull blue while 
hot ; clear and fine green 
on cooling 

C. same phenomena. 
O. F. yellowish glass* 
R. F. fine blue glasa 


Green felass in 
flames 


ish, hot ; almost colour- 
less, cold. If saturated, 
part reduced and sub- 
limed; strong R. F., the 
Iglass becomes opaque and 
greyish 


both 


P.W. andO.F.gIa»» 
[yellowish, iiot ; <^ottr 
flies on cooling 
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Assay. 

Aniimonious acid* 
Antimonicacid*** 
Olide of tellurium. . 

0]Dde of columbium. 
Oxide of titanium... 

Clides of uranium .. 

Oxides of cerium .... 

Oxide of manganese. 

Oxide of rinc « 

Oxide of cadmium. .. 

Oxide of iron. 

Oxide of cobalt. 
Osode of nickel. 


Heated with Fluxes. 

Soda. Boeax. [Salt ofPhosphoeus. 


P. W. colourless glass; P. W, dear, colour, 
white on cooling less glass ; white on cool- 

C. reduced ng 

C. becomes grey and| 
opaque 

Combines with effer-l Colourless, clear glass. 
Ivescence, but not fusedibecomeg opaque by FI ^ 
or reduced 

Fuses into a clear dark-1 


The same 


Fuses easily; glasst 
crmanently clear 


yellow glass; white or| 


P. W. fuses easily ; O, F. clear, colourless 
_ ttis, colourless ; be-|glass 
grey-white on cooling, Icomes milk-white by FI R. F. and on C. glass, 
and crystallizes witli evo-j R. F. glassmssun^es ajycllowish, hot ; on cool* 
lution of great heat dark amethyst colour, but ng, first red, then very 

C. not reducible transparent |fine bluish-violet 

In large quantity on 
C. and R. F. glass, dull- 
yellow ; when cold, deep- 
blue 

C. brown yellow ; not' P. 'W* dark-yellow 
fused iiss; in R. F. becomesj 

Idirty-geeen 1 

' ■ C. and' li 

jgreen glass 

C. not fused, soda ab-| 0. F. fine red, or deep 0. F. fine red 


P. W. and 0. F. clear 
yellow glass; cold, straw- 
yellow, slightly green 

F. fine 


[sorbed ; white or grey- orange-yellow glass ; co- 
white protoxide remains lour flies on cooling 
|on the surface cold, yellowish tint. £na-| 

mel white by FI. In 
R. F. loses its colour 

P, F. fuses, green O. F. dear, amethyst 
Iglass, clear; cold, bluish-jcolour glass ; colour flies 
|in R. F. 

C. not reduced 

C. not fused, but re-! O. F. fuses easily, 
duced, with flame ; whitelclear glass becomes] 
[fumes, which cover the|milkyby FI 
charcoal 

P. W. not fused . P. W. yellowish glass,] 


[colourless when 
and quite limpid 


cold. 


C. reduced, sublimes,] 
land leaves a circular yel< 
jlowish mark 


C. and R. F. bottlc- 
jgreen glass, or bluis!K| 

P. W. pde-rrd byf^uses readily, deep-] 
[tiansmitted light ; grey, [blue glass 
[cold 

€. absorbed and re-| O. F. orange-yellow, 
not fused lor reddish be- 

Wies yellow, or nearly 
colourless, on co oling 


The same, but colour 
not so deep. In fusion 
in 0. F. boils, and gives 
oft' gas ; in R. F. fuses 
quietly 

Nearly tlie same 


Dissolves in large 


colour flies on cooling iquantity, clear 
on 0. glass bubbles, Cfd-jon cooling, milk white 
'mium reduced, sublimes, 
and leaves yellow okide 
G. absorbed and re-j O. F. dull red glass Similar to borax 
[duced; notfused^ becomes clear and yri- 
lowish, or colotirless by 


The same, the colour 
Ij^ears violet by candle* 

As with borax, but the 
[colour flies almost wholly 
on cooling 
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Bismuth 

Oxide of hismiith . 


Oxides of tin , . 


Oxide of lead 


Oxide of copper . 


Mercury 

Oxide of silver . 


Gold 

Platina. . . , 
Iridium . . . 
Rhbdium. . 
Palladium . 


Heated with Fluxes* 

Bouax. Salt oFPHOSPHoam 


O. F. colourless glass! O. F. yellowish-brown 
R. F. partly reduced, glass, hot ; 'colourless, 


jmuddy greyish glass 


I but not quite clear, cold 
I R. F. clear and co« 
loiirlcsws glass, hot; 
opaque and greyuh* 
black, cold 
; As with borax 


O. F. similar to bo* 


P. W. effervesces, tu-j Fuses with great diffi- As with borax 
mified, infusible mass culty ; permanently dearj 
C. readily reduced glass 

P. W. dear glass be-| P. W. clear glass, | Clear colourless glas$ 
comes yellowish and ydlow, hot ; on cooling, 
opaque on cooling jcolourlcss j ^ 

C. instantly reduced | C. flows over the sur-j 
face and reduces j 

P.W. fine green glass, O. F. fine green g^ass,' O. F. similar to bo* 

hot; on cooling, colour- which in R. F. becomes rax ; R. F. glass usually 

less and opaque 'colourless, hot ; but cin- red, opaque, and like an 

C. absorbed and re-jnabar-red and opaque' enamel 
duced when solid 

O. F. glass becomes O. F. yellowish glass 
milky, or opaline, on viewed by transmitted 
jcooling %ht by day, by candle- 

R* F. greyish light reddish 

K. F. greyish 


With other Reagents. 


Alkalies. 


Baryta 

Hydrate, 

Carbonate 

Strontita 

Hydrate . 
Carbonate 

Xdme 

Carbonate 


} K a ; 

^ shades of 
, ) cooling 


. ; a globule of different 
of red; colour flkte on 


Remarks. 


T/ie alkalies arc not readily dis- 
tinguishable by the blowpipe. Lithia 
leaves a dull yellow stain, when 
heated to redness on platina foil. 
Ammonia may be known by heating 
the assay with soda : it gives off a 
pungent vapour, which turns the yel- 
low colour of moistened turmeric 
paper brown 


Alumina . 


Gludna . 

Yttiia... 


f N. C. exhibit a black, or grey- 
C ish-black colour ; do not fuse 

i 'N. C. black or daik-grey mass, 
infusible ■ 

, N. C. ; flesh colour when quite 
cold 

, N.C. ; fine blue glass, widi strong The blue colour is only distinefiy 
heat when cold seen by day-light 

. N. C. ; black or dark grey mass 
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Assay. With other Reaoehts. Remarks. 


.Silica 

Molybdie acid. 


Tungstic acid. 


Oxide of chrome .... 
Antimony 


Od;tdc of utfttmoinf, 
Antlmomous avUl , . 
Anllmonic acid . . . 
Oxide of tellurium. . . 


Oxide bf columbium 
Oxide of titanium . . 

Oxides of uranium . 
Oxides of cerium . . . 
Oxide of manganese . 

Oxide of zinc 

Oxide of cadmium. . 
Oxide of iron 


Oxide of cobalt. 

Oxide of nickel. 
Bismuth 


Oxide of Usmitih , 

Oxides of tin 

Oxide of lead 

Oxide of copper. . . , 
Mercury 


Oxide of silver 

Gold 

Platina 

Iridium 

Rhodium. .,». 
Palladium .... 


N. C.; blu« glass when perfectly' The part not perfectly fused with 
jfused {nitrate of cobalt, has a reddish-blue 

I disagreeable colour 

In the inclined glass tube, fuses, 
{gives off vapour, which condenses 
Ipartly on the tube as a white powder, 
partly on the assay in brilliant pale- 
I yellow crystals 

j If tungstic acid contain iron, tlic 
lass with salt of phosphorus is blood- 
!red in K. F. Tin makes it green or 
{blue. 


N. C. black, or grcyish-black 


Antimony doe.H not sublime at the 
[fusing j)oint of glass. On charcoal, 
when red, ignition continues sponta- 
{neously. In a tube open at both 
{ends, it gives otf white fumes 

^ The oxide and acids of antimony 
behave alike with tlie fluxes 


Metallic tellurium heated in a glass 
matrass, first gives otf vapour, and 
hen a grey metallic sublimate of tel- 
lurium. In a tube open at both 
lends, emits abundant fumes which 
|condensc in a white fusible powdrt* 


For the rest of the phenomena, sec 
the original work 


fV very minute portion of manga- 
nese gives a green glass with soda 


The reduction of iron from the 
peroxide to protoxide is facilitated by 
;in 

^Vitli subcarbonate of potassay 
3lack glass when cold 


In a glass matrass does not sublime 
|at the fusing point of glass. In an 
open tube scarcely gives off any 
fumes; the metal becomes covered 
with a dull-brown fused oxide, of a 
slight yellowish tint, when cold 


I AU the compounds of mercury arc 
{volatile ; mixed with tin or iron fil- 
ings, and heated in a glass tube, me- 
tallic mercury distils over 

These metals have no action on 
the fluxes, which can only serve to 
< detect the forei^ metals thqr may 
be combined with. They are best 
I , examined by cupdlation with lead 
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Article X. 

Astronomical Observations, 1822. 

By Col. Beaufoy, FRS. 

Bushey Heath, near Stanmore. 

Latitude 37' 44*3" North. Longitude West in time 1' 20'93". 


Aug. 28. Immersion of Jupiter’s third 

satellite 

Aug. 30. Immersion of Jupiter’s first 

satellite 

Sept. 6. Immersion of Jupiter’s first 
satellite. 

Sept 6. Occultation of a small star by ) 
the moon. Immersion . . . J 
Sept. 13. Immersion of Jupiter’s first C 
or second satellite j 


13h 29' 3Iean Time at Bushey. 

IS SO 56*® Mean Time at Greenwich. 
11 58 18*6 Mean Time at Bushey. 

11 59 S9*5 Mean Time at Greenwich. 

IS 51 56*5 Mean Time at Bushey. 

IS 5S 17*4 Mean Time at Greenwich. 

14 OS 27*5 Mean Time at Bushey. 

15 45 22*0 Alean Time at Bushey. 

15 46 43*0 Mean Time at Greenwichv 


N. B. The eclipses of the first and second satellites happened so near together, that' 
while employed in writing down the first observation, the other took place. 


Article XI. 

Notice of Cant. Scoresby's Voyase to Greenland. 

ByT. S. Traill/Ml). 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, Liverpool, Sept. 20, 1823. 

The importance of the following communication will, I think,, 
induce you, even thus late, to give it a place in the next number 
of the Annals. 

The Baffin, the ship of our friend Capt. Scoresby, jmi. arrived 
here on the 19th inst. from Greenland with 196 tons of blubber,, 
the produce of nine whales. The Baffin obtained her cargo 
principally near the east coast of Older West Greenland, which 
has been also named Lost Greenland, from the long period in 
which it was invisible to Europeans. Within sight of this inte- 
resting country, Capt. Scoresby remained for three months, and 
in the intervals of the fishery employed himself in making obser- 
vations on the geography and natural history of this hitherto 
almost unknown country. The result 1 understand is a real 
survey of the coast from lat. 75* Nf down to 69*, comprising an 
extent (reckoning the various indentations and sinuosities ob- 
served) of about 800 miles ! The coast visited by Capt. Scoresby 
is a continuation toward the north of that on which were planted 
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the ancient colonies from Iceland, the fate of which is still veiled 
in such deep obscurity, 

l^pt. S. discovered* several very extensive inlets ; some of 
them indeed, it was ascertained, penetrate at least 60 niiles 
within the general cut of the coast, and even then were without 
any visible termination. From the number and extent of these 
inlets ; from the direction which some of them pursue ; and 
from the many islands witii which the coast is flanked, Capt. 
Scoresby believes tlie whole country to be a vast assemblage of 
islands ; and he has grounds for concluding, that some of the 
inlefs are passages communicating with Baffin’s Bay ! 

But this is not all. The general form of the land was found 
to be so very unlike what is represented in our maritime charts, 
that only three places laid down could be recognised ; and the 
error in the longitude of these, according to most of the charts, 
was no less than 1 5 degrees ! 

Capt. Scoresby landed on various parts of the coast, and in 
some of the bays ; and on each visit to the shore discovered 
traces of inhabitants ; some of them apparently recent. In one 
place he met with a considerable hamlet of deserted huts, among 
which w'ere many graves. About this place he obtained many 
fragments of the domestic and fishing utensils of the inhabitants. 
Though the weather at sea was generally cold, the thermometer 
being about 38° or 40° Fahr. on the hills near this hamlet it was 
hot and sultry, and the air swarmed with musquitoes. 

Capt. Scoresby has made a large collection of plants and of 
minerals, especially of rocks : he has also brought some zoolo- 
gical specimens. Animals of the higher orders w'ere rare in 
tliat country ; but he shot a white hare, and caught an animal of 
the genus nius with a short tail. 

The high degree of interest which Capt. Scoresby’s discove- 
ries i» this quarter must excite, will, I trust, induce him to pub- 
lish his journal, which, according to his invariable laudable 
custom^ IS kept with great care. 

To you w'ho know the enterprising genius and philosophic 
spirit of Capt. Scoresby, his success will cause much more plea- 
sure than surprise. When we see how much he has accomplished 
■without any other means than that of a private individual engaged 
in an arduous and anxious occupation, we cannot help regretting 
that the governmeiit of this great commercial country has not 
seized the opportunity of employing the individual attention and 
talents of Capt. ScOresby in prosecuting his researches,*no less 
conducive to the advancement of science, than to the glory of 
Our country I jmi, dear Sir, yours, very faithfully, 

Thomas Stkwart Traill. 
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Article XII. 




Curious Substance formed by some Chemical Changes from the 
Wine of the Sugar Cane.^ 


M. Clam AN sent from Martinique to M. Vauquelin, for the 
purpose of analysis, a quantity of vesou, or the wine made from 
the sugar cane. It had been previously submitted to the means 
recommended by M. Apert for tfie preservation of vegetable 
substances ; notwithstanding which, however, it had undergone 
some very remarkable alteratioris during the voyage. 

In some of the bottles, it had fermented so as to produce alco- 
hol, vinegar, and carbonic acid, but still containing a little sugar. 
In the greater number, it had entirely lost its saccharine taste^ 
and a species of semitransparent gum had been Ibrmed in great 
quantity, and so thick a| to quit the bottles with difficulty. 
Besides this portion separated from the liquor, much of the same 
substance remained in solution, from which it was, precipitated 
by alcohol. The [peculiar odour of vesou,'^however, was very 
perceptible. The contents of some bottles remained entirely 
fluid, acid, and saccharine, but still held much gummy matter in 
solution. 

A portion of the vesou thus altered, which still retained a little 
sugar, was evaporated into a thick syrup, and the sugar crystals 
lized. Another portion, wliich had been divested of its gum by 
alcohol, and of its acid by chalk, and which had likewise been 
reduced to a syrup, crystallized with more ease, and in greater 
quantity, 

M. Vauquelin precipitated by alcohol two bottles of the thick 
vesou ; washed and kneaded |he gummy matter repeatedly with 
fresh portions of alcohol, pressed, and dried it. While moist, 
this substance is semitransparent, and of a^^reyish coloa^ it 
diminishes much in bulk by desiccation, and in that staW is 
white, opaque, like the paste of starch, and has ii^ill a slight 
flavour of sugar. "" 

It is very soluble in water, but the solution is aivvays milky^ 
even after filtration. If laid upon a burning coal, it becomes 
puffed up, is quickly carbonized, and emits a small like that 
produced by sugar or gum ; by distillation, it yields an acid» 
together with alittje ammonia. .v , 

Four grammes of this substance were boiled for 10 or 12 
hours, with 200 grammes of watqr, ^d 10 of sulphuric acid^ 
the water lost by evaporation being time to time replaced* 
The solution acquired a red cq|our, ana on cooling deposited r 
substance of the same hue, whibh, after being washed and dried. 


« Amu de Chim. xx. 98. 
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gave out, when placed on a burning coal, an^npyreumatic smell 
of animal matter. It is this animal substance, doubtless, which 
imp^s to the aqueoumolution its opaline appearance. 

After the liquor had been filtered, in order to separate the red 
matter, it was saturated with carbonate of Jime, the precipitated 
aulphate removed by a second filtration, and the fluid evaporated 
to the consistence df a thick syrup. This did not crystallize ; 
it seemed to be more saceharine than the gum was prior to the 
operation, but was insoluble in alcohol. This gum, therefore, is 
not of the same kind as that obtained froih starch, by the corre- 
sponding treatment wdth sulphuric acid. « 

Treated with nitric acid,* it yielded much oxalic acid, and a 
small quantity of yellow bitter matter, but no mucic* acid : this 
proves that it is not a true gum. A gramme of it burnt in a pla- 
tinum crucible left a centigramme of ash, containing phosphate 
of lime, iron, and a particle of silica. 

M. Vauquelin concljudes, that this curious substance did not 
exist ^ady%rmed in the vesou, but mat it was produced from 
the sugar contained in it. 


Article XI I L 

Vn a peculiar Sulphate oj' Alumina^ By^ Richard Phillips,. 
FRb. L. & E. See. 


iNTENUiNG^some time since to obtain a solution of sulphate of 
alumina in a state as nearly as possible approaching to satura- 
tion, 1 decomposed some alum by means of carbonate of soda, 
and after washing the precipitated alumina, I put it, while moist, 
into siuphuric acid, ^moderately diluted with water. Although 
the acid' appeared to have taken up as nearly as much alumina 
as it was capable of dissblvjng, I nevertheless added alumina 
occasionally, until at last it remained floating in the solution. 

I now sepat%ited the alumina imdissolved, and filtered the 
solution, the specific gravity of which was very considerable ; 
fipon mixing a ^mall quantity of it with water, I was surprised 
to " find that it became Turbid, and nearly as much so as when 
muriate of antimony is decomposed by it ; indeed the alumina of 
a single drop of the solillion w^as apparent in pint of water. As 
far as I am acquainted with the properties of alumina, a sulphate 
decomposable by water has , 110 1 been before observed ; and it ’ 
may be remarked that jjt is^il additional point of resemblance 
between an earth and metallic o^Kides. 

After the. solution had be^eh filtered, 1 observed that a 
deposit was almost immediately formed in the bottom of the 
bottle in which it was kept; this was separated, and a further 
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quantity was obtained indeed I found that during several 
months^ the solution continued depositing^ but the substai^e 
had not in any degree a ciystalline form. 4^other property of 
this solution is worthy of notice : if some of i^eput into a tube> 
and placed in water of the temperature of 160^ to 170®, and 
probably even lower, it becgmes ^ -Opaque and thigk in a few 
seconds*^ ; if, however, the tube and its contents be kept at the 
ordinary temperature of the air for several day^,, t|te precipitate 
is gradually redissolved, and the solution regains its transpa-* 
rency. It aopears extremely singular that this solution should 
haye required so long a time for it^ ppoduction, and perhaps still 
more so that the peculiar sulphate bf alumini in question was 
not deposited as quickly as it \yas f(&*ined ; yet I did not observe 
any disposition to deposit until after the removal of the excess 
of alumina floating in the solution. Not anticipating the spon- 
taneous deposition which 1 have described, I did not take the 
specific gravity, of tbb solution at its greatest (|^nsity ; but after 
it had continued depositing for several weeks, I found the spe- 
cific gravity of the solution exceeded 1*120. 

Although the solution of sulphate of alumina continued 
aftbrding a deposit for many months, yet it did not appear to 
suffer any change of composition, for water added to it at this 
period continued to occasion precipitation, which it probably 
would not have done, if the deposit consisted of alumina com- 
bined with less acid than when in solution, for the excess of acid 
which must have remained in solution, would probably have pre- 
vented the precipitating action of the water. 

As metallic oxides which are precipitated from acid solutions 
by water, usually contain a portion of the acid which hfeld them 
in solution, there could be no doubt that the precipitate formed 
ill this sulphate of alumina by water was a subsulphate, and I 
found it to be so, but 1 have-not yet had leisure to determine i|s 
composition. * \ ^ 

It is viTell known that it is extremely difficult to deprive alum 
of the whole of its sulphuric acid, and I f 9 uhd that alumina, even 
when precipitated from solution by excess of ammonia, ..and 
ignited, gave a precipitate with muriate of barytes ithen redis- 
solved in an acid. It appeared to me, therefore, a question to 
be decided what quantity remains 1n combination witn the alu- 
mina. I dissolved 1000 grains of alum in water, precipitated tide 
alumina by carbonate of soda, and washra it with distilled water 
until it ceased to afford sulphuric acid, as d^liSrmined by nitrate 
of barytes. I then dissolved the alumina in nitric acid, and 
add^d nitrate of barytes as long as precipitation occurred ; the 
sulphate of barytes when dried weighed 34 gi^ins, ponsequently 
the precipitated alumina contained of siuphurib^acid; andc^ 
1000 of alum yield about 110 of alumina, I shall, in the experi- 
ments which 1 am going to state, deduct 7'36 per cent, from the 
precipitates of alumina, considering it as sulphuric acid. 
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To 736 grains of this solution, watef^ wa» added as long as 
precipitation took place ; the precipitate was dried by exposure 
j.to the air, and w^hed 40 grains; 100 grains of the solution 
" would, therefore, ^ve 5*43 grains, I repealed this experiment 
with 1020 grains of the solution, which yielded 52*5 grains of 
precipitate dried as before; 100 would consequently have 
afforded 5*14 grains, giving a mean of 5*23 grains of subsul- 
phale of alumina from 100 grains of the solution. 

To determine the quantities of sulphuric acid and alumina 
which the precipitating sulphate of alumina contained, muriatic 
acid was added to 392 grains ; this acid was of course employed 
to prevent the action of the‘ water ; nitrate of barytes was added, 
and 61 grains of ignited sulpliate of barytes were obtained, equi- 
valent to 15*56 per cent.; this experiment was repeated with 
205 grains of the solution, and 31*9 of ignited sulphate of 
baiytes were procmed, giving also' 15*56 per cent. As 118 of 
sulphate of barytjps are equivalent to 40 of Sulphuric acid, 15*56 
will indicate 5*27, and consequently 100 grains of this solution 
contain 5*27 of sulphuric acid. 

To 633 grains of the same solution, with wdiich a little muria- 
tic acid had been mixed, solution of carbonate of soda w^as 
added, until it was slightly in excess. The precipitated alumina, 
after being washed and ignited, weighed 36 grains ; 100 grains 
of the solution would, therefore, have yielded 5*68 grains : this 
experiment w^as repeated with 625 grains of the solution, and 37 
of ignited alumina were obtained; 100 of the solution would, 
therefore, have afforded 5*92, giving a mean of 5*8 of alumina 
for 100 of the solurion. From this, however, for reasons already 
stated, w^ rnust deduct 7*36 per cent, which reduces it to 5*38. 

It appears then that 100 grains of this solution contain 


Sulphuric acid ' 5*27 

Alumina,. ^ 5‘38 


According to Dr.Tlmmson, hydrogen being 1, an atom of 
aulphuric acid is 40, and of alumina 18 ; and as 5*27 : 5*38 :: 40 
: 40*83 the sulphate of alumina of this solution would not appear 
to b^^reducible to a "probable definite compound ; but I have 
already mentioned that a deposit was formed in it which appeared 
to* be the same sulphate as that held in solution, for water con- 
tinued to decompose the latter. 

The deposited sulphate, when dried by exposure to air, is in 
some places opaque, and in others transparent ; and when in 
fte latter condition, it has the appearance of horn. To ascertain 
its composition, 1 dissdlved 60 grains of it in dilute muriatic 
acid, and added a solution ^f munate of barytes ; 38’5 of ignited 
sulphate of barytes were 6l)tained ; therefore, 100 grains would 
have given 77 grains, equivalent to 26*10 of sulphunc acid. To 
, ascertain the proportion of alumina, 100 grains dissolved in dilute 



1822.] peculiar Sulphate of Alumina, 283 

muriatic acid were (>eco^posed by carbonate of soda, and 28*8 
of alumina remained after ignition. Deducting 7-36 per cent, 
from the alumina for sulphuric acid, this dejgpsited sulphate of , 
alumina very closely resembles that of the solution, and appears, 
therefore, to liave been deposited without any decomposition. 

1 have just shown that the solution consists of 


Sulphuric acid 40*0 

Alumina. 40*83 

while the deposited sulphate is composed of 

Sulphuric acid 40*0 

Alumina 40*92 


From various considerations, more especially the constitution 
of alum, I am induced to difier from Dr. Thomson as to the 
weight of an atom of alumina. I shall take an early opportunity 
of returning to the subject ; and, I think, I shall be able to show, 
contrary to his views, that alum contains a supersalt. Among 
other reasons for this opinion, I may state one experiment which 
1 have very frequently repeated. If zinc filings be added to a 
solution of alum, they are gradually dissolved, but with suf- 
ficient rapidity to give out enough hydrogen gas to cause aa 
explosion when a flame is presented. 

According to my present opinion, an atom of alumina weighs 
27, or one-naif more than determined by Dr. Thomson. On 
this view the deposited sulphate of alumina which I have 
described wull consist of 

Ity theory, Byexper. 

2 atoms of sulphuric acid 40 x 2 = 80 80*00 

3 atoms of alumina 27 x 3 . . . = 81 81*75 

I have already observed that when this solution is mixed with 
water, it is decomposed ; and I have some reason for believii|g 
that the sulphate of alumina which remains in solution is thtit 
which with bisulphate of potash forms alum, the precipitate 
being, as I have ascertained, and indeed already mentioned, a 
subsiilphate of alumina. 
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Article XIV. 

Bxtract from a Memoir on the Composition of the Alkaline 
Sulphurels. By M. Berzelius. 

M.Berzeijus commences this paper with a history of the 
present state of our knowledge with respect to these compounds ; 
and he then proceeds to detail the experiments which he has 
performed to elucidate the subject, beginnuig with 

Bxperiments to determine whether the Snlphurel formed in the 
dry Way is a Sulphuret of the Oxide^ or of the MetaL 

If sulphuret of potassium can exist, it is evident it ought to 
be formed when sulphate of potash is decomposed ; and after the 
solution of the compound in water, the nature of the result must 
depend upon the formation of a sulphuret of potash or potas- 
sium. To verify this, I made use of a small apparatus with an 
enameller’s lump, and so constructed that a current of hydrogen 
gas might be passed through it, while part of the apparatus was 
heated to redness by an argand spirit lamp. In this part one 
gramme (15*444 grains) of neutral sulphate of potash was intro- 
duced. This salt did not suffer any change for some time, but 
when the heat w as raised, small red points were seen in parts 
which readily increased, and w^ater was formed. The matter 
became black, and fused. The operation was continued as long 
as the gas introduced appeared to produce water, which was 
collected in muriate of lime. The salt, when cold, was of a fine 
cinnabar red colour ; it had lost 0*315 gramme, and the water 

5 reduced weighed 0*335 gramme. The red mass was easily 
issolved by water, which became of a very light yellow colour. 
It deposited some silica yielded by the glass, muriatic acid 
evolved sulphuretted hydrogen with effervescence, and the 
solution was rendered slightly opaque by a little sulphur. 
Decomposed by muriatic acid, it gave with muriate of barytes 
0*157 gramme of barytes, corresponding to 0*108 of sulphate of 
potash ; the 0*335 gramme of water produced contain 0*298 of 
oxygen ; but the sulphuric acid in one gramme of sulphate of 
potash contains only 0*275, and the potash 0*092 of oxygen. 
Then if it be remembered that there remained at the close of the 
experiment one-tenth of the salt which did not appear to have 
been decomposed, it will appear that about two-tnirds of the 
potash were reduced to* potassium, and that the remaining 
one-third combined with the glass when it lost its sulphur, 
one portion of which combined with the potassium, and the 
other was carried off* by the hydrogen in the state of a white 
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vapour ; this causetl the excess of loss of the salt, and which 
did not reappear in the oxygen of the water. 

This experiment proves that the hepar contains sulphuret of 
potassium, seeing that if the combination of the sulphur with 
potash were possible, hydrogen gas certainly could not reduce 
this alkali in such a moderate degree of heat ; but the loss suf- 
fered by the glass, throwing uncertainty upon the result of this 
experirnent, f chose another method. In a similar apparatus, I 
reduced sulphate of potash by sulphuretted hydrogen, and I con- 
tinued the operation as long as water escaped with the gas ; it oc- 
cupied three hours : some sulphur was deposited ; but as soon as 
water ceased to be formed, the sulphur no longer separated from 
the gas. I suffered the operation to continue a'fquarter of an 
hour after this period. 

One o-rarmne of sulphate of potash was m this manner con- 
verted into Ml gramme of hepar. It was extremely fluid and 
black while hot ; but on cooling, it became quite transparent, 
and of a deep red colour. It was readily dissolved by water ; 

the solution was bright and yellow. 

This solution was decomposed by muriatic acid, which preci- 
pitated a white powder without occasioning any evolution of gas. 
The fluid was heated to ebullition, and it then gave out a gas 
which was received in a solution of acetate of lead. After a 
moment’s ebullition, a current of atmospheric air was passed 
over the liquid to expel the last portions of sulphuretted hydro- 
gen By tliese means a sulphuret of lead was obtained in the 
.solution of the acetate, and which, after being washed and dried 
ill vacuo, weighed 1-407 gramme, containing 0-189 of sulphur; 
but if all the alkali of one gramme of sulphate of potash were 
reduced to potassium, the sulphuretted hydrogen evolved ought 
to contain 0-184 of sulphur. This difference cquW only arise 
from an error of observation. The sulphur precipitated by the 
muriatic acid being washed and dried, weighed 0-488 gramme, 
and by fusing it lost no weight. After this precipitation, the 
liquid, when mixed with muriate of barytes, gave no sulphate. 

One gramme of sulphate of potash contains 0-449 of potas- 
sium ; supposing then that it is converted into sulphuret of 
potassium, the result of this is : 

Potassium 

Sulphur (precipitated) 48-8 

Sulphur (in the sulphuretted hydrogen) 18-4 

112-1 

t 

That is to say, exceeding the hepar dissolved by 0-011 gramme, 
and undoubtedly derived from some error m the ^alysis. Ihe 
hepar obtained was, therefore, sulphuret of potassium ; but it is 
difficult to determine the degree of sulphuration. The sulphur- ■ 
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etted hydrogen having lost sulphur during the formation of the 
hepar, this circumstance would seem to indicate a combination 
formed in determinate proportions which did not allow of its 
retaining the whole of the sulphur. In this case, it would be 
and one gramme of sulphate of potash ought to weigh 
1*093 after its decomposition by sulphuretted hydrogen. If the 

f as had deposited all its sulphur, the combination would have 
een K It appears then that in this operation three atoms 
of sulphur escape with the gaseous bodies ; but I shall return 
hereafter to the different degrees of sulphuration of the potas- 
sium. 

The same experiment was repeated, with this difference, that 
vapours of sidphuret of carbon were passed over the sulphate of 
potash. A gramme of this salt furnished 1*22 gramme ofsul- 
phuret of potassium, which, decomposed in the manner above 
stated, produced 


Potassium 44*9 

Sulphur (precipitated) 58*1 


Sulphur (of the sulphuretted hydrogen) 18*4 

121*4 

The liquor precipitated by muriatic acid did not contain any 
trace of sulphuric acid. The sulphuret of potassium approxi- 
mated K 6®, whereas the combination resulting from the total 
decomposition of the sulphate of potash by the sulphuret of car- 
bon ought to be, as in the preceding experiment, iv 6''® It 
should then weigh 1 19, instead of 122. Thus the actual result 
exceeds the eight atoms by the same quantity that the preced- 
ing result exceeded seven atoms. These experiments prove 
then most clearly, tltat the hepar obtained was sulphuret of pot ns^ 
Slum of different degrees of sulphuration^ and that by means of the 
presence oj' sulphur, a moderate degree of heat only is required to 
reduce potash to potassium by hydrogen or by carton. The glass 
was not acted upon in any of tliese experiments. 

Five grammes of pure lime (deprived of water and carbonic 
acid) were introduced into a weighed porcelain tube, and exposed 
to a current of sulphuretted hydrogen gas. As soon as the 
atmospheric air had been driven out, the tube was heated to 
redness in that part which contained the lime. Aqueous 
vapours appeai^ed, which were collected by muriate of lime. The 
operation was continued as long as the escape of water with the 
gas was perceived ; the tube was suffered to cool, sulphuretted 
hydrogen gas being continually passed through it. I obtained 
1*57 gramme of water, and there remained in the tube 6*41 
grammes, which is very nearly the weight that ought to result 
from the conversion of lime into sulphuret of calcium, and the 
combinatioa tof the oxygen with the hydrogen of the sulphuret- 
ted bydcogdU., The compound was dissolved in muriatic acid 
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'with the disengagernent of sulphuretted hydrogen ; muriate^ of 
barytes poured into the solution did not produce any precipitate. 
These experiments performed with asi alkaline eaith and an 
alkali prove then in a decided manner, that the compounds hitherto 
regarded as alkaline or earthy sulphurets are compounds of suU 
pfiur with the metallic base of the alkali or earth. 

As hydrogen reduces sulphate of potash, and produces water, 
which evaporates, it is clear that at a high temperature, sulphur 
may also reduce the potash to sulphuret of potassium, and that 
sulphate of potash ought to be formed at the same time. This 
completely confirms the opinion of M. Vauquelin, with respect 
to what occurs when carbonate of potash is fused with sulphur. 

This celebrated chemist states in his experiments upon the 
compounds of sulphur with the alkalies, that when potash 
unites with sulphur by fusion, a quantity of sulphuric acid is 
formed, the oxygen of which is equal to that of the potash, 
deducting, how^ever, from the amount, the quantity of oxygen 
which exists in the potash combined with the sulphuric acid ; 
this last portion fornts one-fourth of the wh6le quantity of 
potash ; so that the oxygen of the sulphuric acid can only con* 
stitute three-fourths of that which exists in the whole of the 
potash. In order to establish this fact, I prepared some hepar 
with one gramme of carbonate of potash, which was fused in a 
small retort with 1^ its weight of sulphur. 

The mixture was dissolved in boiling water, and precipitated 
by muriate of barytes, by which there .were obtained in two 
experiments 0*421 gramme of sulphate of barytes. By calcula- 
tion, 100 parts of subcarbonate of potash converted by this me- 
thod into hepar, ought to give 42*16 parts of sulphate of barytes. 
These experiments prove then that when subcarbonate of potash 
is fused with sulphur , one fourth of the potash goes to form sul-- 
phate of potash, and the remaining threefourttis are converted 
into sulphuret (f potassitmi; this theorem may be employed in 
future in several calculations, and the accuracy of which it was 
proper to prove by experiment, although it was easy to discover 
it d priori. 

II. Hxperimenls upon the different Proportions in which Potas^ 

sium may be combined with Sulphur and with Sulphuretted 

Hydrogen. 

Before we proceed to examine the formation of hepar in the 
moist way, or by the intervention of water, we shall inquire what 
are the relations in which potassium may combine with sulphur 
and with sulphuretted hydrogen, whigh are necessary parts of 
the proposed examination. 

When sulphate of potash is reduceji by hydrogen or by car- 
bon, sulphuret of potassium of the first degree of sulphuration is 
formed ; that is to say, K S®, which is proportioiml to the sul- 
phate. It is difficult' to obtain it pure. 1^ the operation is per- 
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formed in .glass, it is acted upon; if in’platina, a stronger 
sulphuret is formed, which is mixed with a compound of platina 
and potassium. Wheii prepared in glass, the sulphuret has a 
pale cinnabar colour, and a crystalline fracture. It becomes 
dark when it is heated ; it fuses at a heat below redness ; and then 
it is black and opaque. Heated with excess of air, it does not 
inflame. All the properties of sulphuret of potassium sufficiently 
show that it is erroneous to attribute the ignition of pyrophorous • 
to its presence ; for it does not possess tliis power unless com- 
bined with a still more combustible body. It attracts moisture 
from the air, and dissolves into a yellowish fluid, which, wlien 
diluted with water, becomes colourless. It dissolves perfectly 
in alcohol. When moistened with water or alcohol, it does not 
becoiiie hot, Avhich shows that the affinities acting in the solutkm 
are not very strong. 

In order to discover the maximum of sulphur which combines 
with potassium, 1 fused 0-782 of a gramme of carbonate of potash 
with 1‘5 gramme of sulphur in a small retort ; the mixture was 
exposed to a moderate heat until the excess of sulphur was 
expelled. It then weighed 1*267 gramme. In the upper part 
of the retort, there was a small portion of hepar of a hner red 
colohr, which, when dissolved in water, deposited sulphur. Its 
quantity was, however, so small, that its weight was not deter- 
mined. The salt employed contained 0*5320’ gramme of potasJi, 
of which one-fourth, equal to 0*13315 gramme, had formed sul- 
phate of potash with|p*0458 gramme of sulphur, and with the 
oxygen of the remaining three-fourths. To determine the quan- 
tity of sulphur which was combined with the reduced potassium, 
the weight of the potash and that of the sulphur in the sulphuric 
acid, together 0*5784, must be deducted from 1*207. This quan- 
tity is 0*0886, which was combined with 0*3315 of potassium ; 
that is to say, 100 parts of potassium had combined with 207*7 ci‘ 
sulphur ; but this number is nearly equal to 10 atoms ; for the 
weight of 

A : 10 6' 100 : 205 2 

It appears then that 100 parts of siibcarbonate of potasJi 
absorb as a maximum 93*9 parts of sulphur. The finer colour of 
the hepar, which was deposited upon the upper part of the retort, 
and which on solution deposited sulphur, induced me to think 
that a sulphuret in a still higher degree was formed, but which 
could not exist at a red heat, and which water decomposed, 
separating a portion of its sulphur. 

« (To be continued) 
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Transactions of the Cambridge Philosophical Society. VoL I. 

PartIL 1822. 

{Concluihd Jrom p. 63.) 

• V. Notice of the Astronomical Tables of Mohammed Abibeker 
Al Farsi, two Copies of which are preserved in the Public Librarj/ 
of the University of Cambridge. By Samuel Lee, MA. of Queen^s 
College, Professor of Arabic in the University, and Secretary to 
the Cambridge Philosophical Society. 

The author of this paper states, that as far as his researches 
have gone, the only notice of the work here alluded to is to be 
found in tlie Bibliotheque Orientale of d'Herbelot ; and Mr. Lee 
concludes from the manner in which it is mentioned, that this 
'author had never seen the work in question. In presenting, 
therefore,'^ says Mr. Lee, to the Society a notice of a very 
scarce and valuable work on Arabian astronomy, I trust I shall do 
no more than what some of the most eminent writers in astro- 
nomy have gften called for ; and, in so doing, it is my intention 
to avoid prolixity, and to give such details from the preface of 
the work in question, and such extractsj^rom the w’ork itself, as 
may be interesting and useful."’ This paper, from its nature, 
scarcely admits of abridgment. 

VI. On Sounds excited in Hydrogen Gas. By John Leslie, 
Esq. FRSE. &c. &c. 

This paper is given in the last number of the Annals. 

VII. On the Connexion of Galvanism and Magnetism. By 
the Rev. J. Gumming, MA, FRS. MGS. and Professor of Che- 
mistry in the University of Cambridge. 

Prof. Gumming commences this paper with observing, that 
it has been remarked of the pile of Volta, that it stands unri- 
valled in the history ^<)f philosophy, as its discovery was not the 
result of accident, but the fruit of preconceived theory, without 
which it might have for ^ver remained unknown. But this, 
though the first, was not the only instance of the kind in the his- 
tory of galvanism. The decomposition i^f the alkalies and the 
discovery of the close connexion, if not the identity of galvanism 
and electricity, were the results of emeriments, which were not 
undertaken fortuitously, but successfully deduced from theore- 
tical views. Another instance,” says flSx. Gumming, has been 
added of the verification of hypothesis by experiment, in Prof, 
Oersted’s discovery of the action of the voltaic pile on the mag- 
netic neeedle.” ^ \ 

Prof, Cumming then proceeds to notice sow facts which* 
New Series, vol.iv. u f ^ 
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seemed to prove an internal connexion between magnetism and 
electricity, and he relates some fruitless experiments which had 
been instituted for the purpose of discovering whether magne- 
tism, electricity, and galvanism, might not be identical. Prof. 
Gumming afterwards relates the various experiments which he had 
made on the subject of electro-magnetism, and describes the 
nature of the apparatus employed, and having determined the 
difference between galvanic magnetism and electricity, as to the 
power of being conducted, he was desirous of discovering whe- 
ther there was any thing analogous in common magnetism. 
With this view he relates the following experiment : ** 1 placed 
beneath the iron pendulum of a small clock a horse-shoe magnet, 
whose force coinciding with that of gravity, would accelerate 
the rate of the clock, by the going of which a measure w'ould be 
afforded of the magnetic force exerted upon it. When the poles 
of the magnet were uncovered, the rate of the clock was accele- 
rated from 10' to 12' in 24 hours ; when they were connected by 
a piece of soft iron, the gain was not more than from I'lo 2' ; on 
filing away the middle of the iron, the rate was gradually accele- 
ratea, and when the central part was reduced to fine thread, the 
acceleration was nearly the same as when the poles were unco- 
vered. When the poles were connected by a piece of iron bent 
dowm beneath the legs of the magnet, so that the length of the 
circuit between the poles was considerably increasedf the rate of 
the clock was but little affected. It appears from this,” says 
the Professor, ‘‘ that th^ poles of the magnet were much more 
completely neutralized when the connexion between them was 
made through the longer but more capacious circuit, than when 
through the shorter and less capacious ; and that in this respect 
common magnetism is analogous to that excited by the galvanic 
apparatus.” 

The author concludes this paper by observing, that there are, 
perhaps, few instancefi in the history of science, of nearer approx- 
imations to discovery than some of those connected with this 
subject. In the seventh volume of Nicholson's Journal, an 
account is given of an experiment for ascertaining the effects of 

f alvanism upon a magnetic needle ; which failed, as we now 
now, because the compass was placed Jortuitously upon the 
pile, instead of being under or over the wires connecting its 
extremities. 


When it was attempled to magnetize steel bars, by placing 
them in the circuit of the large electrical machine at Harlaem, it 
was observed that they became most strongly magnetic when the 
discharge was passed through them transversely. 

Vin. On the Application of Magnetism as a Measure of Ekc^ 
tricity. By the Rev. J. Gumming, MA. FRS. &c. &c. 

Prof. Gumming observes, that the methods hitherto in use for 
^ ascertaining the quantity and intensity of the electricity produced 
* either by faction or by galvanic action, are derived from its power 
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in decomposing water, or fusing metallic wire ; both these 
methods he considers as presenting considerable practical diffi- 
culties, either when the quantity of electricity is small, or its 
intensity low. The discoveries of Oersted have, however^ 
enabled Prof. Gumming to construct two instruments, one for 
discovering, and the other for measuring, galvanic electricity ; 
and he is of opinion that their delicacy and precision scarcely 
admit of limitation. The construction of the first instrument is 
alluded to as having been already communicated to the Society ; ' 
the following experiment is adduced in support of the opinion 
entertained of the delicacy of the instrument : A wire of zinc 
and another ofplatina, each 1-lOth of an inch in diameter, were 
coated with sealing wax, so as to have merely their extremities 
exposed : on immersing them in a dilute acid, the circuit being 
at the same time completed through the galvanoscope, the needle 
deviated so decidedly, as to leave no doubt that a visible ‘effect 
would have been produced by wires of less than half of the 
dimensions of those employed ; as the compass used, though 
small, was not delicate. Prof. Gumming is of opinion, that tne 
electricity developed by two metallic surfaces, each one l-500th 
of a square inch, may be detected, and their relations to each 
other ascertained by this instrument. 

Prof. Gumming states, that although he has not had sufficient 
leisure to flfc’m so complete a series of the electric relations of the 
metals towards each otner, as this instrument is capable of doing, 
yet there are two instances which he mentions as being remark- 
able. On using two disks, one of iron, the other of steel, there 
was produced a decided deviation ; since then the only differ- 
ence in the metals arises from an alloy of from l-60thto 1-lOOth 
part of the whole, it appears that this is sufficient to alter their 
electric relations. The powerful affinity of potassium for oxygen 
made it highly probable that in the galvanic circuit, it would 
become strongly negative with all the metals. On the first trial 
with disks of potassium and zinc, the potassium took fire before 
the effect could be observed; this difficulty was afterwards 
obviated by idloying it with mercury ; on making the contact 
the needle deviated through nearly a right angle : the same 
effect was produced by copper. 

With the assistance of the late Dr. Glarke and Mr. Lunn, the 
magnetic effects of atmospherical electricity were tried by a wire 
of ^out 100 yards in length, connected witn a kite; a steel nee- 
dle inclosed in a spiral wire was readily magnetized, but no 
deviation was caused in a compass placed beneath it. 

• Prof. Gumming concludes that galvanic magnetism is most 
readily made sensible by the deviation it causes in the compass 
needle ; but the electrical by its power of communicating per- 
manent magnetism. 

For various other curious particulars, we must refer to the . 
paper. 

u 2 
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IX. A Case of extensive Solution of the* Stomach by the 
Gastric Fluid after Death. By John Haviland, MD. Vice-Pre- 
sident of the Cambridge Philosophical Society, and Regius 
Professor of Physic. 

The subject of this case was a young man of about 20 years 
of age, who died of fever, but had previously enjoyed good 
health. The body was opened 12 hours after death, and the 
stomach on being examined after its removal from the body, 
afforded the following observations. The mucous membrane 
appeared to be more red and vascular than usual throughout its 
whole extent, and here and there were small spots of wharf; 
seemed to be extravasated blood, lying below the mucous coat ; 
for these spots were not to be washed off, nor to be removed 
by the edge of the scalpel. There were two holes in the sto- 
mach, the larger very near to the cardiac end of the small curva- 
ture, and on the posterior surface : this was more than an inch 
in length, and about half that breadth. The other not far from 
the former, also on the posterior surface, about the size of a six- 
pence. The edges of these holes were smooth, well defined, and 
slightly elevated. The coats of the stomach were thin in many 
other spots, and in one particular nothing was left but the peri- 
toneum, the mucous and muscular coats being entirely destroyed. 
The hole in the diaphragm was through the muscular portion, 
where it is of considerable thickness, and w^as larg§ enough to 
admit the end of the finger. There was no appearance of ulce- 
ration or of pus adhering to the edges of this perforation of the 
diaphragm. Dr. Haviland concludes with stating the reasons 
which induce him to believe that owing to the activity of the 
solvent power of the gastric juice, it sometimes not only corrodes 
the parietes of this organ itself, but even the thick muscle of the 
diaphragm, and that within the space of 12 hours after death • 
and he states the appearances presented by this case confirm 
this opinion, which originated with Mr. J. Hunter. 

X. On the Physical Structure of the Lizard District in the 
County of Cornwall. By the Rev. A. Sedgwick, MA. FRS. 
MGS. Woodwardian Professor, Sec. &c. 

In this paper, the author describes at considerable length a 
portion of the coast of Cornwall, which has always excited the 
attention of geologists. We regret that our limits will notallow 
us to do more than give a recapitulation of the statements which 
it contains, and this we shall do in the author’s own words : 

From a general review of the facts already stated, it appears 
that a section made from the heights above Constantine to the 
mouth of the Helford rivej*, and from thence to Old Lizard Head, 
in the general direction of the coast, would exhibit a series of 
formation nearly in the following order : 

1, Granite containing an excess of mica at its junction with 
the slate. 

^^’2. Clay slate. 
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. 3, Clay slatfi associated with greywacke slate, andcontain* 

ing subordinate parts, in which are conglomerate, common grey- 
wacke, and fine grained sandstone. 

4. Serpentine surmounted by granular diallage rocks, and 
amorphous greenstone passing into greenstone slate. 

5. An extensive porphyritic formation composed of felspar, 
diallage, and hornblende. 

6. Nearly compact masses formed of the same constituents, 
associated with a very large-grained diallage rock, and alternat- 
ing with serpentine. 

, 7. Serpentine irregularly associated with saussurite, diallage 

rock, greenstone, greenstone porphyry, greenstone slate, and 
granular felspar. 

8. Greenstone slate. 

9. A formation apparently interlined both with tlie greenstone 
slate and the serpentine, and composed of chloritic slate (in one 
place associated with some thin beds of mica slate), talcose slate, 
and slaty felspar.^^ 

Prof. Sedgwick observes, that geologists have described two 
formations of serpentine, one belonging to primitive, the other to 
transition rocks ; and he is of opinion that serpentine of the 
Lizard belongs to the latter class. 

XI. On Double Crystals of Fluor Sjmr. By W. Whewell, 
MA. FRS, &c. &c. 

This paper is accompanied by a plate, without which it would 
be unintelligible. 

XII. On an Improvement in the Apparatus for procuring 
Potassium, By William Mundell, BD. Fellow of Queen^s 
College. 

This paper, which is short, we shall probably include among 
scientific notices on a future occasion. 

XIII. On a large Human Calculus in the Library of Trinity 
College. By the Rev. J. Gumming, MA. FRS. M(jS. 8cc, 8cc. 

Of this calculus, which weighs 32 oz. 7 drs. we have already 
given some account in a former volume of the Annals, 

XIV. On a Dilatation of Ureters^ supposed to have beoi caused 
hya Malformation of their Vesical Extremities. By J. Okes, Esq* 

This paper is purely surgical, and devoid of general interest. 

XV. Geological Description of Anglesca, By J. S. Hen slow, 
MA. FLS. MVjS. Fellow of St. John^s College, and Secretary to 
the Cambridge Philosophical Society. 

This is a very elaborate communication, and is accompanied 
by a geological map, arird illustrated by drawings of sections. 
Our limits will not allow us to give such an account of it as will 
doitjustice. 

XVI. Some Observations on the Weather, accompanied by an 
extraordinary Depression of the Barometer dpring the Month of 
December, 1821. By the Rev. John Hailstone, MA. FRS. &c. 

It appears from Mr. Hailstone^s statement, that on the 26th of 
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December, 1821, at three, a. m. the mercury stVDod at 28 inches, 
a degree of depression which he believes to be almost unprece* 
dented in this climate. 

XVIL Notice of a remarkable Instance of Fossil Orgafiic 
Remains found near Utreatham^ in the Isle of Fly. By Dr. 
Frederick Thackeray. 

This bone was picked up among the materials for forming the 
turnpike road in the neighbourhood of Ely. According to Dr. 
Thackeray, it consists of limestone with a slight impurity of 
alumina and oxide of iron : the exterior of it retains some portion 
of phosphate of lime ; and (what seems very singular) a minute 
quantity of animal matter, which was manifested l)y its peculiar 
fetid smell on being submitted to destructive distillation.” It 
appears that a very considerable part of the skeleton of a mam- 
moth was lately found in a gravel pit near Chatteris. 


The History of British Birds; the Figures engraved on Wood, 

by T, Bewick ; and a Supplement with additional Figures, 

We ought perhaps to apologize for not sooner congratulating 
our readers on the appearance of this edition of the History of 
British Birds.” Indeed, our omitting to notice it arose at first 
from an impression, that in regard to a publication of such esta- 
blished repute, any thing beyond a bare announcement was su- 
perfluous. On reconsideration, however, it has occurred to usi, 
that tliough this view may be correct as applied to the work itself, 
*\he public might not be disinclined to receive some account 
of the Supplement, now for the first time apj)ended to it. Of 
the value and extent of that Supplement, we cannot give^ abetter 
idea than by stating that it contains no less than thirty-eight 
cuts of birds not before figured by Mr. Bewick, delineated with 
all the spirit and accuracy for which he is so highly distin- 
guished. By this large addition, he has advanced far towards 
■completing the list not only of the native, but likewise of the ac- 
cidental birds of Britain. There still remains a gap to be filled 
up ; and although we certainly could have wished that he had 
left nothing for any other reaper in a field which he has so suc- 
cessfully cultivated, we are too well satisfied with wliat he ha& 
done toT allow any feeling of disappointment to obtrude itself. 

The term British Birds” is in one respect very comprehen- 
sive, including three great divisions: — 1st, Those birds which 
breed and remain with us all the year;^2dly. Those which only 
remain a certain time in obedience to the great and mysterious 
law of migration ; 3dly, Tltose which alight or are driven on our 
shores by accident, or inclemency of weather. Of these, the 
first is obviously the one to which the distinction of British 
birds projperly belongs. Naturalists, however, do not confine it 
,to this class alone,' and Mr. Bewick has, with similar views. 
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given a place whenever he could procure a specimen, not only 
to the indigenous resident birds, but also to every casual visitor. 
A very considerable increase of this department of the British 
Fauna has been the consequence which has necessarily multi- 
plied the labours of our ingenious artist, to an extent perhaps at 
first hardly anticipated. 

It would be foreign to our present purpose to give any analysis 
of the principal work, public opinion having long since decided 
on its merits. But as an opportunity has never occurred of par- 
ticularly adverting to it, we would here desire to express the 
gratification whicli repeated perusals of that instructive and en- 
Itertaining production have afforded us^^Its original pretensions, 
it is well known, were eff the most unassuming kind. The 

History of Quadrupeds/^ to whicli it was a sort of sequel, was 
intended as a succedancum for the book of 300 animals. That 
paltry collection, however it might please the eye of childhood, 
was justly deemed an appendage fit for the nursery only. An 
elementary treatise which, while it inculcated a better taste and 
more correct knowledge, should by its amusing form imper- 
ceptibly win the mimls of our youth to the study of natural 
lustory, was a desideratum. These objects, however, are so 
much better set forth by the author himself in his preface to 
the second volume of the present work, that, although it be 
stepping a little out of our way, we cannot lielp recurring to it. 
Tlie passage to which we are about to quote contains a fair 
specimen of his general style, sentiments, and manner. The 
great work,’' he says, of forming the man cannot bq begun 
too early. Among the many approved branches of iiistructioA 
Natural History holds a distinguished rank. To enlarge on the 
advantages which are derivable from a knowledge of the crea- 
tion, is surely not necessary ; to btfeome initiated into this 
knowledge, is to become enamoured of its charms ; to attain 
the object in view requires but little previous study or labour; 
the road whicli leads to it soon becomes strewed with flowers, 
and ceases to fatigue : a flow' is given to the imagination which 
banishes early prejudices and expands the idetis ; and an endless 
fund of the most rational entertainment is spread out, which 
captivates the attention and exalts the mind. For the attain- 
ment of this science in any of its various departments, the foun- 
dation may be laid insensibly in youth, w hereon a goodly super- 
structure of useful knowledge can easily be raised at a more 
advanced period. In whatever way indeed the varied objects 
of this beautiful world are view ed, they are readily understood 
by the contemplative mind ; for they are found alike to be the 
visible words of God. Could mankind be prevailed upon to read 
a few lessons from the great book of nature, so anaply spreacb, 
out before them, they would clearly see the hand of Providence 
in every page.” 

In ideas congenial with these, originated the first incitements 
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which drew forth the histories of quadrupeds and British birds. 
From these humble attempts— for every attempt to depicture 
nature must fall short of the original — it is hoped that some 
useful instruction may be gathered, and at the same time a 
stimulus excited to further enquiry. To the rising generation 
these eflbrts to instruct and please are principally directed, and 
are set forth with an ardent wish that they may be found to de- 
serve the notice of youth, and contribute to amuse and to inform 
them. May the reader, impressed with sentiments of humanity, 
on viewing the portraits, spare and protect the originals, and 
when these books shall become obsolete, or be lost in the revo- 
lution of time, may sonffe other more able naturalist arise equally 
inclined to produce better to supply their place.” 

Writing like this, it must be acknowledged, harmonizes ad- 
mirably with the author's design, and is well calculated to pro- 
mote the end at which he aims. His work, though in the first 
instance directed to the rising generation, has not been unpro- 
ductive of advantage even to the initiated. In fact, it has been 
gradually becoming a hook of authority and reference to the * 
naturalists of every country. This character it owes scarcely 
less to the mass of select and valuable matter accumulated by 
its industrious author, than to his long established celebrity as a 
painter and engraver. It is true, there does not appear in it 
much display of that elaborate systematic research which some 
other works can boast, but the information contained in it is not 
on that account the less ample, precise, and authentic. 

It is not our business to enter into the history of that beauti- 
ful and useful art which it was reserved for our able countryman 
to revive, and in reviving (dare we say ?) to perfect. A few 
particulars, however, relating to it, wc may notice, for the sake 
of correcting some misconceptions which strangely enough 
prevail even to the present time. 

It has, for example, been repeatedly alleged, and is perhaps 
very generally credited, that wood is better adapted than copper 
to the pourtraying of animated nature. Whereas, the fact is 
quite the reverse. The superiority of copper is notorious, so far 
as regards softness of outline, delicacy and minuteness of execu- 
tion, truth and fineness of ultimate effect. One striking ad- 
vantage besides, which the artist on copper possesses over 
the \vood engraver, is the knowledge of effect which he carries 
with him in his operations. While on wood effect can only be 
doubtfully appreciated, or rather guessed at, and to be fully 
ascertained must be proved at press ; thus magnifying incal^ 
culably all the difficulties of the wood engraver, and leaving 
him almost wholly at the iflercy of the printer. We have inves- 
tigated this subject with some attention, and our conviction is 
that had Mr. B. practised co’pper engraving, he could with equal 
ease have excelled in it. Way he might have surpassed even 
Jiis present reputation on wood. This, we are aware, is staying 
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much. Our opinibn, however, is not Ughtlv formed, for we have 
had an opportunity of examining some ot his very few efforts 
on copper. Our opinion, is founded likewise on" the general 
principle of the far higher capabilities inherent in the metallic 
surface, but more essentially still, on the entire masterv which 
he appears to possess over all the resources of his art in de- 
veloping those capabilities. 

Wood, however, has some compensating advantages of which 
it would seem he thought pro})er to avail himself. Possessing 
every suitable requisite for beauty, accuracy and effect, (at least 
i^ Mr. Bewick’s hands,) it is also more durable, paradoxical 
though that may sound. This important*quality, however, will 
at once be understood to be merely relative, and to depend 
chiefly on technical differences in the principles of the two arts, 
and particularly in the details of printing. At all events, it is 
sufficient to allow the multiplying of impressions, if not inde- 
finitely, at least to an extent that ensures all the perpetuity that 
can reasonably be calculated on for any work. The degree in 
'whicli this property exists in wood will appear when it is known 
that although several thousand copies of the engravings have 
now been thrown off, the cuts of the present edition are as per- 
fect as those of the first. It will be made still farther evident 
from a circumstance whic.h has lately come to our knowdedge, 
that one wood cut has been known to stand upwards of nine 
hundred thousand impressions in the ordinary wear and tear of 
a newspaper press, without undergoing any material deface- 
ment.^ 

It results from these circumstances that the expense of pub- 
lication and the cost to purchases are prevented from exceeding 
the bounds of moderation. Thus one of the primary objects of 
the work, that of combining pleasing and useful instruction 
with economy, is effectually accomjdished, by bringing an in- 
teresting branch of study within the reach of many to whom 
the enormous ])rice, according to any other mode of engraving, 
must have for ever rendered it inaccessible. Far then from 
quarrelling with Mr. Bewick for his preference of wood, we 
have cause to be pleased with his choice ; for to that we owe 
the restoration of an important but neglected art, while an ac- 
quaintance with the particulars just enumerated tends greatly 
to enhance our estimate of those abilities which could, with 
materials intrinsically inferior, produce such results as he has 
done. These results, according to our judgment, fully warrant 
the opinion, that in truth and vigour of conception, boldness of 
outline, justness of proportion, lidelity and minuteness of deli- 
neation, adherence to physiognomy, attitude, character, manner, 
in short, in all that constitutes nature’s copy,” Mr. BeWick ^ 

♦ This curious fact may help to do away with some mistaken notions ve^ prevalent 
with respect to the alleged superiority of the earlier editions, and the necessity of oocar 
sionally retouching the cuts. 
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has in his own particular province never be^^n approached. It 
is both singular and satisfactory to observe that although the 
perceptions seldom become more acute with the lapse of years, 
he has in the supplement given unquestionable proofs that all 
his powers of design and execution continue unimpaired. 

The list in the supplement is, as we have already said, in- 
complete ; not, we should hope, from any fault or neglect on the 
part of Mr. Bewick. We well know' the difficulty in a pro- 
vincial town of procuring good specimens, and we would 
heartily forgive him any reluctance he might feel to compro- 
mise his reputation by engraving from bad ones. The possessors 
of rare British birds do not seem to be yet thoroughly aware *of 
the advantage they deny thomsch es of* having their specimens 
imperishably preserved by fac si/ui/cs from the graver of jMr. 
Bewick. 

The birds are arranged somewhat promiscuously in the Supple- 
ment. We must content ourselves with presenting little more 
than a sort of Catatogne IViisunacc, interspered with such notices 
as do not appear in the text, but which may not he wholly 
uninteresting. 

Land Birds. 

Falcotc Lagopus — Lin. (Grnel.) Rough Legged Falcon. — 
There is nothing very remarkable connected with tlie history ol' 
this bird. Montagu considers it the same as lh(‘ Falco l^in- 
nalns. In size, general aspect, and the fulness ol' the plumage, 
it resembles more the eagle than the falcon and hawk tribes. 
It is almost a pity that Linnaeus had not originally separated by 
a genus aqnila^ the proper eagles from the smaller birds of prey. 
Cuvier has done something of this kind by a division into the 
noble and ignoble^ beginning with the falcons, and placing the 
eagles after them as the ignoble. This arrangement is singularly 
fanciful, and proceeds on a fallacious assumption. A liabit arti- 
ficially imposed by man cannot constitute a ground of systematic 
distinction. Besides, it is the fierce untameable spirit of the 
eagle, which, sternly resisting all the attempts of man at subju- 
gation, shows his true greatness of nature, and entitles liim to 
the character of noble. We say nothing here of the taste dis- 
played by the eminent naturalist in question, in making the he- 
reditary and acknowledged monarch of the sky descend from 
tha4: throne on which he has been seated by the coinnioii con- 
sent of mankind in all ages. 

We are almost inclined to quarrel with Linnaeus for not tam- 
pering a little with system, by placing him first in the list, and 
before the haggard, hungry, foul-feeding, foetid race of vultures. 

Strix Bubo — Lin, Le Due ou Grand Due — Buf. Eagle 
Owl, or great Eared Owl. — The most sage and dignified, if not 
Ae largest of the owl tribe, us tifying by its sedate and thought- 
fid look the conceit of the ancients, which made it symbolical 

wisdom. The cut affordls a striking instance of the success of 
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wood engraving iA conveying all the difficulties of Indistinctly 
variegated plumage, la the body of the work, we would parti- 
cularly point out the white owl (S. Flammea), the long earecf owl> 
bittern, nightjar, tame duck, woodcock, and starling, as splen- 
did examples of the same kind. We prefer the name eagle owl 
to any yet given, for reasons which will afterwards appear. 

Slrix Nyctea — Lin. Snowy Owl. — First made known to 
British Ornithology by Mr. Bullock, who in 1820, pursued one 
amongst some of the Orkney islands, but missed it. Thence 
passing over into the Zetland islands, he procured an adult male 
t^)ecimen, shot by Mr. L. Edrnondstou in the island of Unst, 
where it is understood to breed. According to the account 
given of it by Mr. Edmondstoii intlie last volume of the Werne- 
rian Transactions, its size must equal, if not exceed that of the 
former species, though Edwards and others are of a different 
opinion. Possibly the discrepance may have arisen from the 
individuals dtiscribed having been of different sexes, the female 
being suspected by Mr. Edmondston to b(? the larger, as in the 
*cagle and other rapacious birds. The Zetlaiidic name is cat-yogle, 
the ap[)ellation given to all owls in that part of the country. 
It is very rare, attaching itself to two or three districts only of 
the island, and affecting solitary, stony, and elevated places. 
Its aspect is comparatively lively, its form and manner rather 
elegant, and its flight less buoyant and more rapid than that of 
the other owls. It preys chiefiy on sand-pipers, mice, and 
rabbits. The figures generally given of this bird denote dif- 
ference of sex, immaturity of plumage, or the habit of clianging 
with season or climate ; for they appear more or less speckled 
with brown. 

Slrix Passevina — Lin. Petite Chouette— Buf, The Little 
Owl. — This was the nociua minor and minima of Gessner, 
Brisson, tind the older naturalists. Linnams characterizes it as 
magnkndo passeris, which must be a mistake, though it does 
vary much in size. It is the smallest of the earless branch, but 
certainly not of the eared branch of the owl family, for it is 
larger than the next in order, viz. 

Slrix Scops — Lin. Scops ou petit Due — Buf. Little Horned 
Owl. — Tlie engraving art scarcely furnishes anything to surpass 
the softness and delicacy of touch displayed by Mr. Bewick in 
the plumage of this, the most diminutive of the owl kind. Indeed, 
we may remark that in the representation of plumage, he stands 
unrivalled. Artists in general content themselves with giving a 
rough resemblage of plumage. Mr. Bewick gives each parti* 
cular feather, or at least all the important classes of fea- 
thers, as they are to be seen on the* body of the bird. In the 
Gmeliii edition of Linnaeus^ Systema Naturaj, this owl is said 
not to belong to Britain, It has oirty been latelv arranged, and 
completes the series of British owls. This ana the foregomg 
species exemplify in the most palpable manner, the improjm^ 
of making specific character depend upon size. Any word. 
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however unmeaning or cabalistical, would afiswer better for a 
trivial name than the degrees of comparison. It would be an 
act deserving the gratitude of the scientific to expunge such 
names from ornithological nomenclature, both systematic and 
vernacular. 

Tardus lioseus — Liu. Merle couleur de Rose— Buf.— Rose- 
coloured Starling or Ouzel. — ^^fhis is the male of a beautiful but 
very rare visitant. Mr. Bewick rather confounds names a 
little when he calls this a starling or ouzel, though it be in some 
measure intermediate. Linnuius ranks it as a Tardus ; Pennant 
and Montagu call it an ouzel ; Latham a thrush. With such 
authorities, the expedience of altering or multiplying names is 
not very apparent. 

Tnraiis SoUlarius — Liu. (Gmel) Merle Solitaire — BuL 
Brown Starling or Solitary I'hrush. — ^We have another mis- 
nomer here in starling. Although it must be allowed to ap- 
proach near to the stare in some particulars, it is arranged in the 
system under the genus tardus; and Latham calls it a thrush. 
We would enter our protest against the use of equivocal or 
alternating English names. To indicate by a name that a bird 
is either a thrush or a starling, however closely those genera 
may be allied, is to confound identities. 

Tardus Viscivorus — Liu. Draine — Buf. Missel Thrush, 
Missel Bird or Shrite. — Our confidence in Mr. Bewick^s ge- 
neral accuracy makes us suspect that the specimen from which 
this cut was taken, must have been in a state of imperfect 
plumage, for we have seen male birds on which the spots on 
the breast were much larger and much more beautifully cloud- 
ed. The missel thrush is one of our earliest garden songsters, 
and we regret to learn that it begins to disappear from situations 
where it used to be well known. 

Orioliis Galbu/a — Liu. Loriot — Buf. Golden Thrush, or 
Golden Oriole of Latham, and Golden Thrush of Edwards. — 
This is not a native, and probably never visits us but when 
forced by stress of weather. We object to the name of golden 
/An/67/, for the reasons already given, and prefer oriole of 
Linnoeus, Pennant, and Latham. Butfon, it is true, places 
it as a connecting link between the two, and Edwards terms 
it a thrush; but their authority, in general respectable, is 
her^ equivocal in itself, and is, besides, borne down by superior 
weight. 

Iriu^Ua Cannabina — Liu. Grande Linotte des Vignes— 
Buf. Greater Red-pole, Greater Red-headed Linnet, or Brown 
Linnet. — Another instance of the impropriety alluded to of 
‘Connecting specific distinction with relative bulk. Our own 
nomenclature, not that of Litmmus, is chargeable with it in the 
jiresentcase ; but the objection applies to any language. 

linaria Montano* Linotte de Montagne — Buf. Mountain 
.tiinnet or Twite. — Is there any good reason for changing here 
the generic term Frin^illa to Linaria ? Therfe is already in tile 
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Syst. Nat. (Gmel)* a fringilla montium which answers to this 
bird. We observe too in the body of the work, the same 
Latin name assigned to the common linnet, and to the lesser 
red-pole, as being on the authority of Linnaeus. 

Alauda Campestris — Lin. Spipolette — Buf. Field or Rock 
Lark. — We have some demur as to the precise place to be 
assigned to this bird. Established usage is obstinate; but, 
perhaps, a better arrangement, — of at least vernacular names, 
might be contrived for the individuals of this obscurely marked 
family. The distinction intended by Linnaeus, and signified by 
Fjrisch, in the term A. Novalium, we believe, is, in the main, 
correct, — that it affects fallow or waste lands. This would 
lead to the expunging of rock lark, as the bird cannot be one 
and the other. Latham makes it meadow lark ; perhaps, upon 
the whole, the best name of all. There is another lark that 
affects rocky situations; but whether these peculiarities may 
not sometimes arise from locality, or other circumstances, 
might admit of some doubt. In Egypt, it appears, the com- 
mon sky-larks are called mountain birds ; and very likely 
they may in that country affect high situations, which they 
certainly do not with us. Climate or season too often in- 
fluences habit. Thus in winter we never see them in the air, 
and they utter only a faint note on the ground. In summer 
it is their lofty aerial position, and the long continued delightful 
warbling that point them out to observation. 

Alauda Minor — Lin. Lesser Field Lark, or Tree Lark. — 
A similar incongruity of terms meets us here. Between tree 
lark, and field lark, there can be no affinity as regards habit. 
The authorities are in favour of its being called field lark, 
or lesser field lark, — that is, we suppose, reckoning the sky or 
common lark (A. Arvensis) to be the greater field lark. A 
difficulty might be got rid of by styling this bird the A. Arvensis, 
that is, field lark ; and the sky lark might be called the 
A. VaUgaris, canora, or oi^therea. There is a precedent for it 
in Gmelin’s changing linaria to Unota as the trivial name of 
the common linnet, though we suggest it with much hesitation. 
It would also free the subject from the embarrassment before 
urged, of making size a specific character. Such a practice 
is not admissible, even when the difference of size is striking^ 
as in the bittern, and little bittern. But in a family like' the 
present, the members of which vary in size so nicely as by a 
few eights of an inch, and are but faintly discriminated by 
plumage and other characters, the practice is calculated to 
destroy accuracy. Another proof, were any wanting, of the 
confusion thus created is to be found here# The present bird 
is styled the A. Minor; yet there is iu the body of the work 
a description of the A^ Trivialis oV pipit, which is termed the 
^smallest of the lark kind# 
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Musicapa Grisola — Lin. Gobe Mouche — Buf. Spotted Fly 
Catcher. 

Sylvia Locusiella — Lath. Fauvette Tachetee— Buf. — This, 
we presume, is the bird of Latham’s new genus, sylvia, which 
corresponds to the motacilla neevia of Gmelin’s Linnaeus, — that 

is, if the French synonyme be correctly understood. It is an 
elegant little bird, and most beautifully represented. 

motacilla Sylvia — Lin. Lesser White Throat. — Here must 
be an error. The M. Sylvia of Linnseus, is the ivhite throaty 
figured and described at page 230 of the work. The sylvia 
syivielta of Latham answers to the white throat. 

Parus Cnstatus — Lin. Mesange Huppee — Buf. Crested 
Titmouse. — This rare and handsome bird, Mr. B. informs us, 
was, with several others, lent to his work by the Honourable 
J. H. Liddle, of Ravensworth Castle, in the county of Durham, 
who possesses a valuable collection of our rarer birds. We are 
much gratified to see a taste for this fascinating study pre- 
vailing amongst others of our young nobility and gentry. 

Tetrao Rufus — Lin. Perdrix Rouge — Buf. Guernsey Par- 
tridge or Red Legged Partridge. 

nirundo Pratincola — Lin. Perdrix de mer — Buf. Pratin- 
cole, Austrian Pratincole. — Linnseus places this bird among 
the Passeres, but describes it as intermediate between the gralli 
and the swallows. Gmelin ranges it with the grallae, under the 
new ge^us glareola. 

Tnnga Squatarola — Lin, Vanneau Gris— Buf. Grey Plover. 
—This, though a Tringa, (which, according to Mr. B.’s ar- 
rangement, forms one of the genera of water birds) is placed 
amongst the land birds, seemingly because the plover family 
had been by him included in that great division. It should 
have been a charadrius, if it be what Mr. B. considers it, really 
a plover, and not a sand-piper. Is there not some violence 
done here to the principles of classification, by separating the 
birds of the tringa genus from each other ? Indeed the trans- 
formation into water birds of such birds as the oyster catcher, 
sanderling, curlew, whimbrel, woodcock, snipe," knot, heron, 
«tork, crane, sand-pipers, &c. has long been a stumbling block 
in our way. They certainly do feed by the sea shore, by the 
margins of lakes and rivers, and in bogs, marshes, and fens ; 
but be it always remepabered that they do so with their feet on 
terra Jirma. rfone of their habitudes are aquatic in the strict, 
and we conceive the legitimate, sense of that term ; they can 
awim with some facility, for a short time, if compelled, but it is 
upon the principle that a. horse or an ox swims : it is never 
from choice. Place them on the water, suffer them not to leave 

it, or to touch the land, they could neither feed nor subsist. 
The echassiers (waders), as Cuvier properly enough terms them, 
may be deemed a sort of intermediate link ; but if they belong 
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to one element more than another, their structure, form, and 
habits, would seem to consign them to the land rather than to 
the water. The feet of the great plover, which bird is retained 
as a land bird, are much more webbed than those of many 
tringm and scolopaces. The imperfect web may, while it serves 
to prevent them sinking deep in soft muddy places, be also a 
safeguard in the event of an accidental plunge into the water. 

Water Birds. 

GalUnula Foljamhei — Montagu. Olivaceous Gallinale, GaU 
linula Mimita. Little Gallinule. — These two are not promi- 
nently discriminated. According to Montagu, the length of 
the former is 7^ inches ; that of the latter, 7^ inches ; with the 
rest of the markings very much alike, or, at least, not more 
dissimilar than what might be supposed to arise from age, sex, 
or variety. The rallus jwrzana — Lhi. the R. Aquaticus minor — 
Briss. seems, in some i)articulars, to come very near to the 
G. Foljainbei, though we are far from proposing to strike Mon- 
tagu’s bird out of the list. 

Ardea Minutn — IJn. Blougios de Suisse — Buf. Little 
Bittern. — It may be that we are accustomed to associate ideas 
of great size and height with all the members of this tall 
slender race ; but the figure here conveys the notion of a larger 
bird than the description warrants, the body being the size of 
a thrush only. For this defect, however, there is no remedy 
but description. The bird here figured is a male ; the 5ne in 
the body of the work appears to have been a female. 

Tringa Pygmeea — Mont. Ornith. Diet. Pigmy Sand-piper, 
or Pigmy Ourlew. — ^This is the Scolopax Pj/gmaa of the Syst. 
Nat. (Ginel.) British Ornithology owes the present arrange- 
ment to Montagu. Whatever be the reasons for taking it from 
the genus scolopax, and ranking it as a tringa, its general 
aspect proclaims it more allied to the scolopax (or rather to the 
new genus numenius) or curlew. 

Tringa Islandica — Lin. (Gm.) Red Sand-piper. 

Tringa Hyperborea — Lin. Phalarope Cendr6 — Buf. Red- 
necked Phalarope, — Brisson, BufFon, Pennant, and Latham, 
call this simply the red phalarope. Such authorities should 
invariably give currency to a name, unless there be very urgent 
reasons indeed to the contrary. 

Alca Pica — Lin. Petit Pingouin — Buf. Black Billed Awk. 

Sterna Fissipes — Lin. Epouvantail — Buf. Black Tern. — 
Montagu identifies this with the sterna nigra. 

Sterna Dugalli — Montagu. Roseate Tern. — Introduced by 
Montagu as an undescribed species : it was presented to him 
by Dr. Macdougsdl of Glasgow, by, whom it was shot in the 
West Highlands of Scotland in 1812. It has been met with in 
the Fero Islands. We may observe, that the progressive 
stages, and the fluctuations (if any) of plumage of the tem 
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fimily have nM feeen sp {miticutarly noted aa they might have 
been. , ^ 

Laras Islawlicas. Iteland Gull, — So called on the authority 
of Mr. L. Edmdndston, by whom it was first recognised as a 
British bird in 1814. Mir. B.’s figure is evidently that of an 
immature bird. The triviri name of zetlandicus would, per- 
haps^have been ks appropriate as the one given. It differs 
from all the larger species ktiown in this country, in having the 
primary quills white to the very points. We should like to see 
a more detailed description of its Specific character and habits * 
A very ingenious and promising young naturalist informed iis 
be had met with this bird lately, in Bantry Bay, Ireland. By 
the way, the more unfrequented parts of the Irish coast are 
likely to present a very fruitful and hitherto unexplained field 
for ornithological pursuits. And here we cahnot avoid ex- 
pressing our surprise and regret, that, considering the number 
of intelligent ana well-echiCated men (especially in the medical 
profession) belonging to the sister island, so little should have 
nelen contributed by them to the advancement of this branch ot 
natural history. 

Larus Fusczis — Lin. Gotland a manteau gris brun — Buf. 
Hearing Gull.— Though not the most numerous, yet the most 
generally disseminated, and familiarly known of‘ the whole 
geniiB,^ This gull is described at length in the work ; but we 
notice it here for the purpose of remarking that the portrait 
now given of it, will, we have little doubt, be allowed by every 
attentive observer to be admirable. The artist has, with his 
usual intuitive and felicitous tact, seized on the leading pe- 
culiarities in the character and manner of this bird, — ^particu- 
larly its eager watchfulness, readiness to take flight, and give 
warning to all in its neighbourhood of approaching danger. 
This singular fact, in the history of the herring gull, was first 
distinctly pointed out by Dr. Edmondston, in his View of the 
Zetland Islands. The instinct is quite unconnected with the 
protection of its nest or young ones. A similar instinct, but 
more limited in its object and operation, belongs to the L. Ma- 
rinas, or black backed gull. It is a little curious that S parr- 
man takes notice of a species of otis^ at the Cape of Good 
Hope, which he says, conceals itself perfectly, with great art, 
till* one comes pretty near to it, when, on a sudden, it soars 
aloft, and almost perpendicularly, into the air, with a sharp, 
hasty, and quivering scream, which is an alarm to the animals 
throughout the whole neighbourhood, discovering the approach 
of a sportsman or enemy of some kind or other.” It seems 
uncertain whether the bird which now goes by the name of 
herring gull was the original L. JP<z£ci^5 of linnmus, ^rcmni, being 
a colour nothing applicable to the back of this gull. 

r« £» hiii lately tent to the Edinb Museum an adult hkd, w&di a 
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Lough DiWr,— Much confusion prevails 'with regard to the 
distinction between this and the ducK called castaneou^V we jdo 
not jpretend to unr^ivel it. A description of the bird is given|in 
the Dody of the work. The same may be said of the mxt : - 

Anas Canadensis — Lin. Oie h Cravate — Buf Canada goose. 
An occasional visitor. It forms a suitable enough companion^ 
though it greatly exceej^s in size the one on the opposite page. 

Anas Albifrons — Lin. Oie Rieuse — Buf. White fronted 

goose. 

Ana^s Nyrada — Lin. (Gmel.) Castaneous duck. Mr. B. . 
calls this the castaneous duck, we know not upon what author 
rity. It seems to be the ferruginous duck of Pennant and 
Montagu, the tufted duck, var. U. of Latham, the olive tufted . 
duck, Brit. Miscell. This it is to multiply names. 

Anas Moschata — Lin. Canard musque — Buf. Musk duck. 
From the great size of this duck, the ease of rearing it, and its 
superiority to the common duck, it is rather surprising that it 
has not been more generally cultivated. It is pugnacious, es^ 
pecially the male, sparring and striking somewhat after the marb- 
ner of our common poultry. Its gait is freer than the tame 
duck, the feet being placed nearer the centre of the body ; its 
movements more alert, manner more restless, but q|ore reserved. 
A useful hybrid is produced between it and the tame duck. It 
would form a valuable acquisition to rural and householdj, eco-^i 
nomy ; so probably might the eider be made were due%ains 
taken. 

The bird figured as the young of the Larus Rissa — Lin. or 
kittiwake,* will proclaim its lineage at once, without the aid of 
description. To those who with us have seen myriads of these 
beauteous inoffensive creatures peopling the stupendous cliffy 
that raise their front to heaven amid the north sea foam, this 
living breathing likeness will bring to mind many a pleasant 
scene ** traversed so oft in life’s morning march.” The bird fi- 
gured in Montagu's Appendix as the L. Minutus or little gull of 
Gmelin and Pallas, we agree with Mr. B. in considering an in- 
dividual of this very species, in a different, pe%aps more ad- 
vanced stage of plumage. Indeed it is more than doubtful 
whether the L. Minutush^s ever been authenticated as a British 
bird. We would here hazard a doubt as to the advantage re- 
sulting from that propensity which inclines some to seize upon 

♦ In the last volume of the Transactions of the Wernerian Natural History So* 
dety is an interesting account of Foala^ one of the Zetland Islands, by Capt. Vetch, of 
the corps of Royal Engineers. In thi ornithological part of it are some particulars re* 
specting the kittiwake. He supposes it a habit of this bird to prefer covered pliic^ 
of breewg,’^ from tbdr congregating in a natural arch. We are disposed to re^rd it 
as an instance of what we have idready alluded to, namely locality modifying habit. The 
kittiwake in general affects mural, open, and exposed precijuces for the purpose of id* 
dhication. Amongst others, we would instance Nois Head and Barrajirihy two of its 
most favourite resorts in the Zetland Islanis. ^ 

New Series, voL. iv. x c 
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and make a denizen, nokm nolens, of every feathered straggler. 
We do not d^th. our Fdiina so poor as to require this. 

We are disappointed tb find the boldest and most elegant of 
tribCji^e arctic gull, L. Barasificiis, stifi wanting in Mr. B.’s 
' ,-,lt is neither so rare nor shy blit a specimen might have 

" BftSn'procured. Its more rii^iiute history is rather obscure. Some 
* ^observations by Dh Edmohston and Mr. L. Edmonston, in the 
.^■Ifte'r numbers of the Edin. Phil. Journal promise to throw light on 
’Ci,* Enough, however, has appeared to prove Montagu’s specu- 
“ Ii^ons , to nave been as well rounded as they were acute, namely, 
that the L. Crepidatiis and the young of the arctic gull are iden- 
■ tical. Cuvier, in his liegnc Animal,' even so late as 1817, adopts 
flrOm BrisSonthe genus Slercoraires, (the genus Lestris of Illiger,) 
in which he includes 'the L. Parasiticus and L. Crepidatus as 
distinct species. It is not a little singular to find so distin- 
guished a writer not only retail the long received, but now uni- 
versally exploded belief, an the unnatural instinct of these birds, 
but actually introduce a’ genus implying the existence of this 
habit. 

Prom the size of the pair of black toed gulls in the Edin, Mu- 
seum, we'have sometimes fancied that they might be the young 
of the Catarr^ctes. Has the young of the catarractes ever been 
precisely observed and discriminated ? 

The lesser black back, as it is called, Larus Glaucus, is also 
wanting to complete this, numerous, changeful, and hitherto 
implterfectly discriminated tribe of birds. 

^ Scoiopax Canescens — Lin. (Gmel.) Cinereous godwit. This 
bird terminates the supplement. Mr. B. closes his description 
of it with some remarks on the confusion which prevails regard- 
ing the scoiopax and tringa genera. The fluctuation of plumage, 
reserved habits, and near affinities of thise numerous and ill- 
defined tribes will long oppose obstacles to the settlement of 
their respective claims. Nor wjll the absence of all precision 
in the language of colour, be one of the least obstacles to such 
settlement, titers on natural history have, indeed, denied 
themselves a powerful auxiliary in so long hesitating to adopt 
Werner’s Nomenclature of Colours, or some other Constructed 
on a similar basis. We must give full credit to Mr. B. for the 
disinterestedness of his wishes on this point (excepting so far as 
Ite has to depend on the information of others), for no one stands 
less in need of colour to render his figures recognizable. 

Mr.B. continues, we think judiciously, and at all events, con- 
sistently with the scheme of his work, to reject all synonymes 
the most common and popular of the Frendi from BuiFon. 
wWtthology has, perhaps, from the very nature of the subject, 

• CwL Vetth state* several euitioas facts, s4iieh manifest a tdoe and aseutatf elwse* 
mdim of tbs babits and economy of the arotit gcdl. 
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suffered more than any other branch of zoology, from tbo la-- 
boured aggregation of synonymes, and the creation of new 
To Linneeus this privilege might be allowed, were it only 
show the chaos out of which he brought order ; but where is the 
necessity of varying or repeating names for the fiftieth time ? Not 
the least amusing part of the matter is that though authors pre- 
determine to refuse to such synonyma all authority in tlieir wri- 
tings, a lurking for display leads to> their insertion, and 

to Its unavoidable concomitants, — additional bulk and expense* 
When once the identity of a bird has been ascertained, and its 
place in the prevailing nomenclature universally acknowledged, 
and therefore fixed, all names but the Linneean, or systematic, 
and the best established vernacular name, may be advan- 
tageously dispensed with ; unless, perhaps, in the form of notes, 
to serve as the basis of future catalogues. We could say much 
on this subject, and on the principles and details of classification ; 
but our limits do not admit of more than one or two remarks. 

To us it appears as though the aspect which natural history in 
general, and ornithology in particular, presents, however bright 
in some respects, were by no means encouraging, so far as classU ' 
fication is concerned. So many new arrangements and modi- 
fications (mere transpositions would have been immaterial) have 
been propounded and are daily pouring forth, that we look in 
vain for that universality of language which it was the primary 
object of Linnaeus to establish, which was spoken by hisi^jllus- 
trious pupils and their immediate successors, and enabled them 
to do the mighty things they have done towards the elucidation 
of nature. In Germany and the north of Europe, a close adhe-* 
rence to the Linnaean system ; — amongst ourselves, the inter- 
mingling with that system alterations from every quarter in 
France the rejection of this and all other systems, and the 
creation of a new one, or rather a variety of systems different in 
their principles, and endlessly varied in their details, — promise 
such a store of glorious confusion for the naturalists of Europe, 
as will of itself long afford them matter of employment. 

We may be wrong, but much of this most admired dis- 
order,” we imagine, can be traced to a too early meddling with 
the Linnaean system, chiefly by two writers, whose popularity 
and influence were for a long time very considerable ; but who, 
whatever their other merits might be, were not the best qualified 
either for rectifying old systems, or framing new. We me^n 
Buffon and Pennant. The one affected to despise all system-— 
the other entertained the utmost reverence for the Linhasn sya*- 
tern. Nevertheless each must be indulged with a system cff Mi' 
own. 

We would touch this subject with jjil the delicacy and defe- 
rence which are due to the eminent authors who have so greafly 
illustrated it. We are not decrying innovation ; — ^time and ci^ 
cmnstances suiting, change is not only desirable, bultikhSN' 

x2 
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pensable. , Biit we respectfully submit the following question to 
the consideration of the learned ; and though at the risk of our 
notions being t^moght rather antiquated, we would desire to be 
understood as putting the case gravely and even strongly thus : 

Would the branch of natural history of which we are now treat- 
ing, have been injured oi* improved, supposing that naturalists had 
gone on conforming to the Linnsean arrangement, even with all 
Its errors and imperfections (and they are doubtless manifold), 
until such time as more matured and definite information, a 
general wish felt, and inconvenience expressed by the scientific 
world, should, while it demanded, have sanctioned the intror 
duction of a new or an improved system worthy of universal 
adoption ?’* . 

But we must desist, arid bring to a conclusion an article which 
has expanded itself under our hands much beyond what was at 
first contemplated. The genefel tone of our remarks will have 
sufficiently evinced the high opinion we entertain of Mr. B.^s 
unpretending but meritorious labours. He has now all but 
perfected a work that must endure while a delightful branch of 
knowledge continues to be cultivated ; nor do we despair of yet 
having to congratulate him on giving to it the finishing stroke 
of his graver. 

Before taking leave, we would direct his attention to one work 
that would prove acceptable to every British naturalist, amateur, 
and sportsman. It is still a desideratum, viz : A Manual of 
British Ornithology,’^ with Mr. Bewick’s cuts, and the leading 

{ generic and specinc characters attached, in the manner of Smel- 
ie’s Elements, or Turton’s Manual. The materials for such or 
any similar work are in his hands, to be moulded into any form 
he may think fit. — [H.] 


Ahticlk XVI. 

Proceedings of Philosophical Societies. 

GEOLOGICAL SOCIETY. 

*June 21. t — A paper was read on the Rocks that occur in the 
Neighbourhood of Bovey Tracey, in Devonshire. By J. G. 
Croker, Esq. 

The rocks which have been observed within this tract are 
gifwite, containing veins of tin and copper ores, a remarkable 
vein of micaceous iron and its fissures tourmaline and apa-* 
tile. . Sienite containing ores of lead and copper, red sandstone,, 
limestone of several vanefles, and Bovey coal. 

The author details the topographical situations and boundaries 
^ these various rocks ; but the assistance of the map by ivhich 



Id22«3 , Geological Society. 30§ 

the paper is ^companied^ is necessary to render the descrlpti^s 
fully intelligible. 

A letter from Sir Henry Buhbury, Bart, to Dr. Somerville^ 
MGS. was read, giving an account of the strata pierced through 
in boring to the depth of 270 feet below the surface, at Milden* 
hall, in Suffolk. This boring was made in the hope of raising 
water to a higher level than that of the surface ; but though the 
water filled the shaft, it did not rise above it. 

The substances passed through in this trial were the fol- 
lowing ; 

Feet. 


1 . Common white chalk, without flints. 35 


2. Yellowish gritty chalk .... * 5 

3. Grey and hard chalk 136 

4. Blue clay . 54 

5. Ditto darker and harder 10 

6. Ditto mixed with green sand 10 

7. Green sand with various fossils 11 

8. Blue clay with fossil shells 9 


270 


Among the fragments of fossils brought up by the boring 
machine were pieces of pentacrinite stalks, and fragmentshav- 
ing the appearance of pyrites from the green sand. 

A notice respecting the quartz rock of Bromsgrove Lickie, by 
Mr. James Yates, MGS, was read. 

The quartz rock here referred to has been described by the 
Rev. Mr. Buckland, in the fifth volume of the Geological Tran« 
sactions. The present notice details the characters and local 
positions of a series of specimens presented by the author to the 
♦Society. 

The quartz rock passes on one hand into coarse friable lime- 
stone, in which the crystalline structure entirely disappears ; and 
on the other, into a rock composed of minute quartz crystals. 

The specimens illustrate this transition, and it is remarkable^ 
that the crystalline varieties contain impressions of shells, la 
sinking a shaft to the depth of 40 or 50 yards on the eastern side 
of the Lower Lickie range, some of the usual beds of the coral 
formation were passed through ; and at a considerable depth a 
limestone was found containing shells, which appear to belong 
to the genus anomia, beneath which was the quartz rock also 
containing impressions of shells of the same kind. These facta 
the author considers as sufficient to determine the class to Virhich 
this rock belongs, and to place it decidedly among the transitioa 
series of formations. • 

The quartz rock of the Lickie is similar to that which occurs 
at the southern extremity of the Malvern Hills, and to the quarts 
grit of the Wrekin described by Mr. Aikin in the first volume 
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of the Geological Transactions, and the author thinks it proba- 
ble that it rest on greenstone analogous to that of those two 
situ^ions^ The shell limestone also of Sromsgro ve Lickie being 
identical with that which occupies a still higher portion in both 
those ridges. 

Between Cradly and Stourbridge in the north-east angle of 
Worcestershire, fragments of the quartz rock rounded by attri- 
iion are found in a gravel pit imbedded in what seems to be a 
t decomposing trap, probably identical with the slaty micaceous 
greenstone of the Wrekin. Portions of the trap fall off from the 
sides of the pit in Hakes ; but it is remarkable that the planes of 
separation pass without interruption through the pebbles of 
quartz rock and the trap ; so that the sides consist of smooth 
Tertical surfaces, like those which are said to occur in the cliffs 
of the pudding stone at Callender. 


Article "XVII. 

SCIENTIFIC INTELLIGENCE, AND NOTICES OF SUBJECTS 
CONNECTED WITH SCIENCE* 

I. Analysis of an Iron-ore from Brazil. 

Baron d*Eschwege, director-general of the mines of Brazil, has sent 
to M. Vauquelin for analysis a specimen of an iron-ore, which is found 
in detached pieces with nhcaccous iron-ore and topazes, in de- 
composed chlorite-islate, at Capao, near Villa Rica. The colour of 
this mineral is black ; its fracture has a very strong lustre, resplendent 
sm a mirror. When bruised, it is reduced into little micaceous laminae ; 
1(8 powder is brown, and it is slightly attracted by the magnet. Sp» 
gr. 5*260. In muriatic acid it dissolves entirely, but is insoluble m 
nitric acid ; exposed to a red heat, it augments a little in weight. 

Dissolved in muriatic acid, it precipitates gold from its solution in 
tlie metallic state, proving that it contains protoxide of iron; but as a 
large quantity of the ore is requisite to precipitate a small quantity of 
gold. It cannot contain much of that compound. M. Vauquelin con- 
cludes, from an experiment in which 200 parts, calcined in a platinum 
crucible, augmented in weight 3 per cent., that this iron-ore consists of 


Peroxide of iron 72 

Protoxide of iron 28 


100 

fc^68 a small quantity of phosphoric acid and of manganese. It is 
picbable, he observes, that 'all the iron-ores slightly attractable by the 
magnet, are similarly constituted. — ( Ann. de Chim. Sic. xx. p. 85.) 

i 

il. Geology of the Sierra Nevada (f Grenada. 

of mountains, more elevated than the Pyrenees, and 
on some points, with eternal snows, has been geognostically 
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examined by Don Josef Rodriguezt , director of Obeervatoiy of 
Madrid, and one of the most eminent disciples of the school of Freybe^^. 
According to the geometric levelling of Don Clemente liojas, the 
Picacho de Veleta is elevated 3,447 metres, or 1 1 ,309 feet above the 
sea : and the altitude of the Cerro de Mulhacen is 3,531 metres, or 
11, 585 feet- 

The formations which constitute the entire mass of these mountains 
are primitive, and have great uniformity. They are mica-slates, which 
pass into gneiss and clay-state (phyllade, thonschiefer) ; and which 
contain subordinate beds of eupholitc (serpentine, diallage rock), of 
quartz, and probably also of greenstone (diabase). There is neither 
granite nor true gneiss ; nor are the fragments of those rocks found 
even in the neighbouring alluvial tracts. The existence of greenstone 
in subordinate beds is rendered extremely probable by the blocks of 
that substance which are dispersed around the principal chain. In 
this greenstone crystallized garnets arc disseminated, as in that of the 
mica-slates collected by Humboldt in the chain of the littoral of Ca- 
racas. On the southern declivity of (he Sierra Nevada, clay-slate re- 
poses on the mica -state, and supports, in its turn, black transition 
limestones rich in sulphuret of lead. 

It might appear from the abundance of the beds of greenstone, that 
the whole mass of these mountains belongs to tlie transition formation; 
but it must not be forgotten that the stanniferous granites of the 
Ficlitelgebirge in Franconia also present beds and veins of greenstone, 
and that M. de lluch has discovered primitive eupholites in the North 
of Europe.^ The strata of rocks which compose the Sierra Nevada 
arc inclined in the form of tiles ; that is to say, their direction is nearly 
parallel to that of the central chain, and they dip towards the north 
on the northern declivity, and towards the south on the southern. In 
the Alps, the strata are most frequently inclined towards the centre 
of the chain; on the coast of Italy they dip to the north. It will be 
interesting to the gcognost to be well acquainted with the relation of the 
volcanic rocks of Cap de Gates to the intermediary and primitive for-, 
mations of the Sierra Nevada. The tract which surrounds this chain 
is so elevated, that tlie upper platform of the tower of the Cathedrai-of 
Grenada is itself 781 metres, or 2,572 feet, above the marine level.-— 
(Ann. de Chim. &c. xx. p. 99.) 

III. On the Preimration of Formic Acid from Tartaric Acid* 

Professor Dobereiner has found that when bitartratc of potash, or 
pure tartaric acid, is slightly heated with black oxide of manganese and 
water, a great quantity of carbonic acid escapes, and a sour colourless 
liquid distils, which is formic acid. 

1. It is, even at the common temperature of the atmosphere, decom- 
posed by concentrated sulphuric acid into c^xide of carbon and water. 

2. By nitrate of silver and pernitrate of mercury, when slightly 

heated, it is completely converted into carbonic acid, while the oxides 
are reduced to a metallic state, • 

* Xt may be added, that diallage-rock and serpentine occur aisoeiated wUh 
Pdica-slate, and other primitive rocks, ia the SheUand Isles ; and 4uit the latter is also 
foupd in detached beds and masses in the granite of Aberdeendike. ^herc does 
indeed, appear to he any reason for supposing that the rocks of the Sierra sthova noticed 
bdong to the transition class.-— K d. 
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S. It formic with barytes^ oxide of lead, and oxide of copper^ salts 
which have all the properties of formates. 

What remains after the distillation in the retort, is, when tartaric 
acid llias been used, tartrate and formate of manganese; If sulphuric 
acid w added, together witli the black oxide of manganese, all the tar- 
taric acid is decomposed into carbonic acid, water, and formic acid, 
and a greater quantity of the latter is obtained than in the former ex- 
periment. The best proportions for obtaining this acid are 78 parts of 
crystallized tartaric acid, 105 of black oxide of manganese, 115 of 
sulphuric acid, mixed with 2 or 3 parts of water. 

Professor Dobereiner believes, that when nitric acid acts upon 
sugar, alcohol and formic acid are formed, and he finds that the easiest 
method of ascertaining its nature is to try the effect which sulphuric 
acid, and nitrate of silver, or pernitrate of mercury, have on the acid, 
either combined with water or with bases. 

<• 

IV. Beioars mided by a Woman, 

The calculi called bezoars are found in the stomach and intestines 
of certain herbivorous animals, but had not been met with in those 
either of carnivorous animals or of man, until Dr. Champion, an emi- 
nent physician of Bar-le-duc, sent some for analysis to M. Henri 
Braconnot, which had frequently been voided, in a diurnal vomiting 
of blood, by an unmarried woman, whose menstruation was irregular, 
and whose urine had become much diminished in quantity before the 
evacuation of these concretions commenced. 

These bezoars have the form of crisp almonds (pralines) and are as 
large as small hazel nuts ; their surface is tubercular and coloured 
brownish red by the blood. Internally they are of a yellowish white, 
inclining to fallow, and appear to consist of brilliant crystalline grains ; 
they do not present any concentric layers. They are usually of a close 
texture, but are sometimes cellular, like’the marrow of bones; and may 
be cut with a knife like wood, of which they have also the aspect. 
At one of their extremities there is an infundibuliform depression, often 
filled with dried blood, w^hich communicates with a tube extending 
througliDUt their length ; this tube being sometimes partially or even 
wholly filled up. Two of them had cavities in the interior, like little 
geodes, but none offered a distinct nucleus ; their specific gravity was 
above that of water. 

These bezoars being boiled in water and the liquor evaporated, a 
slight residue was obtained, containing a free acid, the muriates of 
soda and potash, and a small quantity of animal matter. They were 
then treated with a solution of potash, which had little action upon 
them; a brown fluid resulted, however, in which muriatic acid occa- 
sioned a slight precipitate, that did not contain any uric acid. Every 
thing having thus been obtained from them that these solvents could 
extract, .ffiey were triturated with concentrated sulphuric acid, w ith 
wtjiic^ihey produced a thick mucilage, that by solution in water and 
ebhUpoh for some hours, was converted into sugar. 

acted upon by muriatic acid ; by treatment with 
nitric acid 2 grammes of them yielded 0*4 grammes of oxalic acid, a 
small , quantity of yellow bitter matter (amer), and an insoluble white 
substance resembling baked starch; this is readily soluble in am* 
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monia, from which it is precipitated by acids in the form of a xmlour* 
less jelly. 

These bezoars are inflammable, but do not emit while burning the 
fetid smell which characterizes animal matter in combustion. Four 
grammes distilled in a glass retort, Yielded 0*5 of a brown empyreu* 
matic oil, and 1*7 of a yellowish fluid, which strongly reddened tumsol 
paper, and also contained ammonia. There remained in the retort 
1*1 of charcoal, which left after combustion 014 of grey ash, affording 
to water the muriates of soda and potash, with traces of a sulphate and 
carbonate ; and to muriatic acid some phosphate of lime ; 0*02 grammes 
of silex remaining undissolved. 

* It results from the preceding facts, ** says M. Braconnot, ** that 
the bezoars vomited by the woman of Bar-le-duc have absolutely all 
the properties of wood ; they bear a great resemblance to those which 
were found among the presents sent to France by the king of Persia, 
and which have been examined by M. Berthollet. But it is to be re- 
marked that these oriental bezoars were easily soluble in potash, 
whilst ours are dissolved only in very small quantity by it. This would 
appear to render their resemblance to wood still more perfect.'^ (Ann. 
de Chim. &c. xx. p. 191.) 

V. Fall o/* a Meteorite at Angers, 

The following particulars respecting this event are derived from a 
letter of M. Desvaux, keeper of the Museum of Natural History at 
Angers. 

At a quarter after eight in the evening of the 3rd of June, in the 
present year, the sky being cloudless and the air calm, there was seen 
at many places, such as Loudun and Angers, towns sixteen leagues 
distant from each other, a vivid meteor to the south-east of the latter 
place, which remained visible for many seconds. To this succeeded a 
very loud detonation, followed by a rapid succession of reports of less 
intensity, resembling a running fire of musketry, and continuing for 
five or six seconds. This fire-ball, much nearer to Angers than to 
Saumur, appears to have had its centre of action over St. Jean-des- 
Mauvrets, a league and a half from Angers, on the left bank of the 
Loire. Luminous traces appeared in the atmosphere after the deto- 
nations, and a shower of stones descended, of which one, weighing 30 
ounces, fell into a garden at Angers; the ground being hard, it made 
only a very slight hole, and being taken up at the moment of its fall 
had no particular heat; the temperature of the atmosphere was be- 
tweeen 81® and 82® Falir. 

This meteorite, which appeal's to have been the only one of the 
shower that had been taken up, is described as being an irregular an- 
gular fragment, evidently a portion of a larger mass, invested with a 
brown black crust, on part or which is a bubble ; and presenting, in- 
teriorly, the same aspect and structure as the stones which fell at 
TAigle in 1802. 

An interesting account of the meteor itself is given in a letter ad- 
dressed to M, Arago by M. Boisgiraud, sen. Professor of the Phy- 
sical Sciences at the Royal College pf Poitiers ; of tbb fallowing;* 
is an abstract : * . 

There was seen at Poitiers, at eight o'clock, in thb of thu 

3rd of June, a beautiful/a/Zing star in the NNE, consequeiatljr Hear the 
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loametic mei^Hlian ; it resembled m^its brilliancy and in the nature of 
its lights the fire«work called a Roman candle. It left after it a 
lumitious rectilinear trabi which, attenuating towards the top, in* 
creased in diameter as far as a point a little above its lower extremity. 
This ^nt, more luminous and of greater diameter than the rest, also 
remained for a much longer time ; it subtended an angle sufficiently 
sensible. The inferior extremity of this train was in the constellation 
Awiga, passing between the stars Capella and ^ ; by degrees it al- 
tered in form, and presented, nearly, the aspect of the projection of a 
helix traced upon a cylinder. The extent of this helix diminished in 
proportion as its diameter augmented, and ils brilliancy sensibly de- 
creased at the same time. After some minutes its continuity ceased,* 
and it became divided into two branches, the superior of which con- 
tained the greater portion of the curve, and both extremities of each 
branch were directed towards the west- The upper branch continued 
slowly to diminish in brilliancy, and without change of place or further 
alteration of form it ceased to* be visible in ten or twelve minutes after 
its first appearance. The inferior branch still presented an irregular 
curve, and after the lapse of some minutes, nothing of it remained ex- 
cept the brightest point, or nucleus, the lustre of which became slowly 
extinguished. The position of this nucleus with respect to the two 
stars above mentioned, as far as could be judged witliout an instrument, 
appeared to be invariable ; notwithstanding that the phenomenon con- 
tinued for a quarter of an hour, and that the diurnal motion of the stars 
had been sufficiently sensible. (Ann. de Chini. &c. xx. p.89.) 

VI. Case of a Man svoallovoing Clafip Knives, 

Dr. Marcet has given a curious and detailed account of this case 
in the 12th vol. of the Medico-Chirurgical Transactions, from which 
we extract the following particulars : — 

In the month of June, 1799, John Cummings, an American sailor, 
about twenty-three years of age, being with his ship on the coast of 
France, and having gone on shore with some of his ship-mates, about 
two miles from the town of Havre de Grace, he and his party directed 
their course towards a tent, which they saw in a field, with a crowd of 
peephe round it. Being told that a play was acting there, they en- 
tered, and found in tlie tent a 'mountebank, who was entertaining the 
audience by pretending to swallow clasp-knives. Having returned on 
board, and one of the party having related to the ship’s company the 
Story of the knives, Cummings, after drinking freely, boasted that he 
could swallow knives as well as the Frenchman. He was taken on his 
word and challenged to do it. Thus pressed, and though (as he can- 
didly acknowledged in his narrative) ** not particularly anxious to take 
,4be job in band, he did not like to go against his word, and havipg a 
gOW auppty of grog inwhrdly,’’ he took his own pocket-knife, and on 
trj^ng to BwaHow it ** it slipped down his throat with great ease, and 
by the assistance of some drink and the weight of the knife,'" it was 
conve^ad bito bis stomach. spectators, however, were not satis- 
fied wbb ie|ia*^]^riiiient, and asked the operator whether he could 
OWnUotv answer was, all iihe knives on board the Ship 

ttpon wUefa, Ihiee knives were immediately produced^ which .weace 
moy m Ae foi^mer; and, by this bold at- 
w ids own expmmom} tko company 
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was well afitertaked for . that night/^ The next inafmiDg be had .a 
motion* which presented nothing extraordinary ; and in the aftiamoaii 
lie had another* with which be passed one knife, which however wna 
not the one that he had swallowed the hrst. The next day be paaied 
two knives at once, one of which was the first* which he had niisied 
the day before* The fourth never came away* to his knowledge, and 
lie never felt any inconvenience from it. After this great perform* 
ance, he thought no more of swallowing knives for the space of six 
years. 

In the month of March 1805, being then at Boston, in America, be 
was one day tempted, while drinking with a party of sailors, to boast 
• of bis former exploits, adding that he was the same man still, and 
ready to repeat his performance; upon which a small knife was pro- 
duced, which he instantly swallowed. In the course of that evening 
he swallowed five more. The next morning crowds of visitors came 
to see him ; and in the course of that day he was induced to swallow 
eight knives more, making in all fouuteen. 

This time, however, he paid dearly for his frolic ; for he was seized 
the next morning with constant vomiting, and pain in his stomach* 
which made it necessary to carry him to Charleston hospital, whereat, as 
he expresses it, “ betwixt that period and the 28th of the following 
month, he was safely delivered of his cargo.*^ 

The next day he sailed for France, on board a brig, with which ho 
parted there, and embarked on board the Betty of Philadelphia, to re^ 
turn to America. But on his passage, the vessel, which was probably 
carrying on some illicit traffic, was taken by his Majesty^s ship the Isis,, 
of fifty guns, and sent to St. John’s* Newfoundland, where she was 
condemned, while he himself was pressed and sent to F.ngland on 
board the Isis. One day, while at Spithead, where the ship lay some 
time, having got drunk, and, as usual, renewed the topic of his former 
follies, he was once more challenged to repeat the experiment, and 
again complied, disdaining,” as he says, “ to be worse than his word.^ 
This took place on the 4th of December 1805, and in the course of 
that night he swallowed five knives. On the next morning the ship's 
company having expressed a great desire to see him repeat the per- 
formance, he complied with his usual readiness, and by .the encou*^ 
ragement of the people, and the assistance ol‘good grog,” he swallowed 
that day, as he distinctly recollects, nine clasp-knives, some of which 
were very large ; and he was afterwards assured, by the spectatort*. 
that he had swallowed four more, which, however, he declares he 
knew notliing about, being, no doubt, at this period of the business^ 
too much intoxicated to have any recollection of what was posing. 
This, however, is the last performance we have to record ; it i^^iade a 
total of at least thirty-five knives, swallowed at different times, and 
we shall see that it was this last attempt which ultimately put an endto 
his existence. 

On the following day, 6th of December, feeling much indiapos^ 
he applied to the surgeon of the ship. Dr, Lara, who % a strict in- 
quiry, satisfied himself of the truth oT the above statea^ent ; as 
tne patient himself thankfully observes, administered semi} medioiooi* 
and paid great attention to lus case, but no relief was cbtmwtAJ^ 

* An istereiting letter (mn Dr* Lam, was found smoiig Dr. CdAjrs^^fMiiM, w 
suppUes soms of the pardcalam m^isoiiiig tlie patietit^s wtiia an WisA At 
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iasi; idboot thiM numtfas afterwards, having taken a quantity of oil, 
he die knives (as he expressed) it ** dropping down his bowels 
after which, though he* does not mention their being actually dis-^ 
dbarged, he became easier, and continued so till the 4th of June fol* 
loadng ( 1806 ), when he vomited one side of the handle of a knife, 
which was recognized by one of the crew to whom it had belonged. 
In tike month of November of the same year, he passed several frag- 
ments of knives, and some more in February 1807. In June of the 
same year, he was discharged from his ship as incurable ; immediately 
after which, he came to London, where he became a patient of Dr. 
Babington, in Guy’s hospital. He was discharged after a few days, 
his story appearing altogether incredible, but was re-admitted by the" 
same physician, in the month of August, his health during this period 
having evidently become much worse. It was probably at this time 
that the unfortunate sufferer wrote his narrative, which terminates at 
his second admission into the hospital. I find, however, by the hos- 
pital records, that, on the 28th of October he was discharged in an 
improved state ; and he did not appear again at the hospital till Sep- 
tember 1 808, that is, after an interval of nearly a year since his for- 
mer application. He now became a patient of Dr. Curry, under 
whose care he remained, gradually and miserably sinking under his 
sufferings, till March 1809, when he died, in a state of extreme ema- 
ciation. ^ 

VII. Neva Analyses of the Amphibolic Minerals ; by P. A. de Bonsdoaff* 

1. Grammatite, from a ^^^uarry of primitive limestone at Gullsjo in 
Wermeland. Crystallized without secondary facets, the obtuse angle 
measuring 124°33'4; colourless. Fuses readily before the blowpipe 
with a strong ebullition. 

2. Grammatite from Fahlun, Forming tetragonal prisms imbedded 
in talc ; colour honey-yellow, harder than the amphiboles, and, in ge- 
neral, giving sparks with steel. More difficultly fusible before the 
blowpipe than the other mineralshere described, but with a considerable 
ebullition. 

3. Vitreous Actinotc from the iron mines of Taberg, in Wermeland ; 

accompanied with oxidulous iron ore, green foliated talc, and a little 
calcareous spar. Scopiform, straight or curved ; and passes by an 
insensible transition from green rays of a considerable size to very fine 
white, fibres, having perfectly the aspect of asbest ; it is very brittle, 
and has a very strong vitreous lustre. The deeply striated surfaces 
of the ciystals do not permit an exact determination of the angles. 
Before tne blowpipe, it presents, in the exterior flame, little shining 
bubbly, accompanied with a kind of phosphorescence : in the interior 
flame it melts with difficulty into an opaque glass. < 

4. Asbest of Tarentaise in Savoy. White, flexible, and elastic. In 
the exterior flame of the blowpipe, it presents a great quantity of in- 
candescent bubbles ; but in the interior it melts tranquilly. 

5. Bright grey grammatite, in tetragonal prisms, imbedded in car- 
bonate of Iin(|e, frmn Aker in Sudermanland ; accompanied by spinel, 
mica, and bpmpact paranthine ; colour bright grey, tinged with red ; 
tranalucid* Obtuse angle 124^ 34^ Before the blowpipe, in the ex« 

and die dose eouilidence between Dr. Lam^s statement and the account of the patient 
hipsdf^ fopsf f »chsiii of evidence of the most perfect and eonclttsive kind. 
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tenor flamei it becomes pale^ and presents bubbles from time to time; 
in the interior flame, bemre a strong blast, it melts with considerable 
ebullition. 

6. Dark brownish grey grammatite found at Aker in the same liim> 
atone, and under the same circumstances as the preceding, with which 
also it agrees in characters, except as to colour. It is sometimes 
found crystallized with secondary facets. The oblique angle measures 

sr. 

7. Amphibole from the ^iron-mines of Nordmark, in Wermeland, 
where it is accompanied by magnetic iron ore, and dark green chlorite, 
and sometimes by colourless apatite. Its colour is black or greenish 
black, it is opaque, and its powder is green. Reduced to a course 
powder it is attracted by the magnet, and, after calcination, in frag- 
ments of considerable size. Angle \2^° 28'^, Characters before the 
blowpipe the same as those of the actinote of Taberg. 

8. Amphibole from Yogelsburg in Wetterau; matrix probably a 
basalt. . Colour black or brownish black, by reflected light ; but red- 
dish brown by transmitted light ; translucid, powder rust coloured. 
Crystallized in hexaedral prisms, with facets on the summits; the ob- 
lique angle of the primitive prism 124° 32'^. Character before the 
blowpipe as in the preceding, but it is more fusible than any of the 
varieties above described. 

9. and 10. Pargasite and the Amphibole of Pargas. These minerals 
are found in the quarries of carbonate of lime at Pargas in Finland, and 
it is remarkable that notwithstanding their analogy in composition, 
they never accompany each other, and are never observed to pass into 
each other. The colour of pargasite is green ; that of the amphibole 
is perfectly black. They arc found in grains ; and in hexaedral prisms, 
having all the facets of amphibole, as well primitive as secondary ; but 
the crystallization of the black variety is always the most complete. 
The green variety is much more translucid than the other. They both 
fuse before the blowpipe with a violent ebullition. 
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The angles of the crystals were measured by M. Mitscherlich* 
M. de Bonsdorff observes, that it is a fact worthy of attention, that the 
amphiboles whicli contain alumina, or those of which the compontioii 
is most complicated, are almost always found crystallized with se** 
condary facets ; while the grammatites, of more simple eonstitutaon, 
present only prinaitive facets. — (Anrf. de Chim. &c. xx. p,5. Ffoin 
the Memoirs of the Academy of Sciences at Stockholm.) 

' * This s^cxsl slso yiilded 0*42 of substancs 
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New Patents, 


[Oer. 

Vm. Ehctro-magneiic Experiment. 

M. Nordenskiold of Abo, now in this country, has communicated to 
me the following curious and simple experiment of Dr. Seebeck of 
Berlin* Take a bar of antimony about eight inches long, and half an 
inch square, connect its extremities by twisting a piece of brass wire 
round tliem so as to form a loop, each end of the bar having several 
coils of the wire. If one of the extremities be heated for a short time, 
with a spirit lamp, electro-magnetic phenomena may be exhibited in 
every part of it* 


Article XVIII. 

NEW SCIENTIFIC BOOKS 

PREPAKING FOR PUBLICATION. 

Mr, Physick, Sculptor, will publish twelve Subjects on Utero-Ges- 
tation, which he has modelled from the Originals of the late Dr. 
Smellie, and which are now in the possessipn of H. G. Clough, Esq. 
These Models are coloured fri^i Nature, anifwill be open for inspection 
every Monday and Thursday (commencing the Sd October) between 
the nours of one and four, at S3, Spring-street, Portman-square. 

A Treatise on Dislocations and Fractures of Joints. By Sir Astley 
Cooper, Bart* F*R«S. 4 to. with plates. 

Dr. John Boron is about to publish, Illustrations of the Inquiry re- 
specting Tuberculous Diseases, with coloured Engravings. 

Joseph Swan, Esq. has in the Press, An Inquiry into the Action of 
Mercuiy on the Living Body* 

Mr. Henry Mayo, Surgeon and Lecturer on Anatomy is preparing 
for publication. Anatomical and Physiological Commentaries, 

Mr. W* Wallace, Surgeon and Lecturer on Anatomy is printing a 
System of General Anatomy, in an 8vo* volume. 


Article XIX* 

NEW PATENTS. 

J.Bold, West-street, Long-lane, Bermondsey, printer, for improve- 
ments in printing* — July 4* 

Jonas and John Hobson, Mythom Bridge, Yorkshire, wool)en-ma- 
Wfacturers, for new machinery for a more efiectuai and expeditious 
mode of shearing, cutting, and finishing woollen cloth, drc. which re- 
quire the use of stears*— *Ju}y 

J. Stanley, Manchester, smith, for machinery calculated for a more 
effifSMsiotis mode of supplying fupaces with fuel, whereby a consider- 
able redfudton in coals and l&our is e!&cte^ as also in the qppearance 
of 6moke«~J^ 

^ J* Pearse, Tavistock, iromonger, for improvements in the construc- 
tion and maihifiictnre ofspring-jaeb, 
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Article XX. 

METEOROLOGICAL TABLE. 
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KEMARKS. 


Eighth — 5. Fine. 6, 7, 8. Cloudy and fine. 9, 10, 11. Fine. 

12. Qoady morning: fine afternoon. 13. Drizzling morning: very fine afternoon.* 

14 23 , Fine. 24. Fine day: night rainy. 25. Fine. 26. Showers. 27. A 

thunder storm about noon: showery. 28. Showery. 29. Fine. SO, Fine: 
showers in the evening, 31, Fine. 


RESULTS. W 


Winds: N, 1 ; NE, 1 ; 4; SE, 1; SM% 4; W, 9; NW, 11. 


Barometer : Mean height ^ 

For the month 29*773 inches. 

For the lunar period, ending the 10th 29*846 

For 14 days, ending the 5th (moon south) 29*818 

For 14 days, ending the 18th (moon north) .30*023 

Thermometers Mean height 

For the montli 62'332® 

For the lunar period 63*163 

For 31 days, ^ the sun in Leo 63*806 

Evaporation. 3*53 in. 

Kain 1*39 


Lahslrtt^i Stre^ord^ Ninth Mont\ 23, 1822. 


R. HOWARD. 
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Article I. 

Sketch of the Geoh<j^y of Snowdon y and the mirrounding Country. 

By W. Phillips, ‘FLS. M6S. and S. Woods,. MGS. 

The structure of North Wales, as far as our knowledge 
extends, has hitherto but in a slight clegre^e excited the curiosity, 
or exercised the judgment of any person conversant with geolo- 
gical inquiries. It has been assumed, however, that in North 
Wales the vallies are occupied by clay-slate, and the mountains 
or their summits by greenstone. The discovery of organic 
impressions near the summit of Snowdon created doubts which 
w ere not easily solved ; and while some affected to dispute the 
accuracy of tlie observers, others accounted for it by gratuitous 
suppositions. We believe that no part of this country can be 
called primitive, and that neither greenstone, clay-slate, norgrey- 
wacke, is any where to be found in the district of Snow^donia : 
in this term we comprehend the mountain raffige bounded on the 
east by the Vale of Conwy, extending a line southward to Feati- 
niog : on the north by the Bay of Beaumaris : on the west by 
the Menai Strait carrying on a line from Carnarvon to Pwlhellie, 
and on the south, from thence along the coast of Cardigan Bay, 
through the Vale of Festiniog. 

In our opinion this district offi^rs a new and highly interesting 
field of investigation to the geologist. The p^^rtial examination 
of its various rocks, and especially of their extremes, would 
inevitably lead to the conclusion that they are of different form- 
ations, and possess distinct characters : a more extensive survey 
affords satisfactory evidence that most, if not all, of them, gra- 
Series, vol. iv. y 
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dually aad imperceptibly pass into each other ; that hence they 
maintain no uniform or characteristic difference) and that all 
their numerous varieties are interstratitied with slates composed 
of the same materials^ and consequently that they are all asso- 
ciated in close family alliance) and owe their existence to a 
common origin. There are no indications of any one of these 
slates or rocks being superior or inferior to the rest, and although 
some of these rocks might be pronounced to be greenstone by 
a casual observation of them, yet the occurrence of the same 
organic impressions near the summit of Snowdon and in several 
other places clearly indicate them to be members of one and the 
same series. The greater proportion of these rocks may be 
found within a short compass from Capel Curig, and the situa- 
tions in which from our own limited experience we should 
recommend as the most instructive to observers are, the section 
of the road near Pont y Cyffin ; both the new and old road 
towards Bang^or, and beyond their junction from the excavated 
pass at Ben Glog to a mile or two beyond the inn at Tan y Maes 
towards Bangor ; but above all the mountain close behind the 
inn called Moel Shabod from the base to the summit on every 
side. We had to regret that a continuance of unfjg^^ourable 
weather obstructed our visits to the Glyder and the Trefan, but 
from the information of our intelligent friend Mr. Dawson, of 
Bangor, who has accurately surveyed the whole country, and a 
comparison of his specimens, we have eve^ reason to believe 
they would have furnished similar results. We pretend only to 
give a hasty and imperfect sketch ; limited time and abundant 
rain prevented us from attempting more, and we proceed to state 
in detail the evidence we have procured in the hope of stimu- 
lating the lovers of the science to investigations still more 
minute and satisfactory, which will in that delightful region 
carry with them their own reward. 

The general character of the rocks of Snowdonia, and which 
extend even into South Wales, is of a nature that we did not at 
all anticipate. Such as possess little or no appearance of a slaty 
texture, and these are often porphyritic, have for their base a 
substance greatly resembling steatite or potstonc,’*' often so soft 

• 

• Some of the rocks of which tliis substance forms the base, or which are constituted 
of it, possess so nearly the characters of some varieties of steatite or potstone, as to pre- 
vent all heKitatioii in pronouncing them to be allied to those substances, wliile Others 
assume a talcosc character ; their connexion with chlorite (which almost always accom- 
panies them) seems to auUiorizethc conclusion that they are all of one family, since the 
greater number of these minerals analyzed by Klaproth, Vauquelin, and Lampadius, 
were found to consist of the saific elements ; namely, silex, alumine, with to 30 per 
cent, ofj^nagnesia, and a small proportion of lime. Hitherto, however, we have been 
sneakiiig of the resemblance of ^le rocks of Wales to steatite or potstone, only ftom 
tneir external characters, and judging by these alone, we repeat that no hesitation would 
Iwe fdt in considcriiig them as varieties of those substances. Being anxious, however, 
to ascemin by a reference to chemical agency, how far the ehemittfl charaefeaNi agree 
with the external, we placed in the hands of Mr. Kkhard Phillips five specimens. Vary - 
ing considerably in asp^t, but all allied by interstratification. I'hese were found to 
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as td yiietd re^idily to the knifb, sometimes eretl td the heil, bet 
occasionally so intermixed with siliceous matter, as scarcely to 
receive any impression from the knife : in the latter case it is 
generally of a gi*eyish colour ; in the former greenish, the Colour- . 
mg matter being in our estimation chlorite, Which often is sO 
arranged as to impart to the rock a slaty structure ; and we 
possess the most unquestionable prooft that the impressions of 
shells occurring within 10 feet of the very summit of Showdon 
are in a rock of this nature, of Which doubtless the occasional 
fineness of the grain, and its generally slaty structure, has given 
rise to the notion that these impressions occur in a greywack6 
slate. The imbedded substances, when the rock possesses a 
porphyritic aspect, appear to be contemporaneous nodules harder 
than the rock itself, quai-tz, more rafely felspar, frequently car- 
bonate of lime, the three latter being generally crystalline, tran- 
sparent, and very minute ; chlorite, however, is so Commonly an 
ingredient of all the steatitic rocks, either in very minute parti^^ 
cles, or in layers, that it may be said to form almost an essential 
ingredient, and is commonly present in so large a proportion as 
to impart its greetiish colour to the mass* 

Chi(^e, however, sometimes prevails so greatly, as almost to 
exclude the other ingredients, and then appears in the form of 
chlorite slate, which occurs near the summit of Snowdon, within 
perhaps 20 feet of the steatitic rock containing the impressions of 
shells ; and is even interstratified with layers of the same nature* 
The two extremes, therefore, appear tcT us to be steatite and 
chlorite ; but each of these two substances is often so modified 
by combining with the other in different pfopbrtions, and proba-* 
bly also by the intimate dispersion through the mass of siliceous 
matter, and by its occasionally imbedding small nodules of Cal- 
careous spar, felspar, and grains of quartz (the latter in one 
instance prevailing to the almost total exclusion of all the rest), 
that the rocks assume a great variety of aspect, and even appear 
to differ so greatly, tliat nothing short of an inspection of the 
whole series, or seeing them either interstratified or passing into 
each other, as we have mostly seen them, would suffice to pro-- 
duce a conviction of their actual and even intimate connexibn* 
The slates forming so considerable a proportion of the sur- 
face of this country, are also of very different aspects ; varying 
from nearly pure steatite of a greenish colour, soft enough to 
yield to the pressure of the nail, through still harder Varieties, 
both externally and by tftinsmitted light of the same colour, to 

• 

chkfly of silox anti almiiine, but indudad a small {yroiioHum of limet On a 
repetiiicm of experiments for the purpose of ascerti^ing whether an aXkfi^ is Ofr Is not 
present in a rock moiit nearly resembling steatite, no alwi was deteetxnjL^^t the prt*. 
fUmc^ of ii verp minute trace of ttiagnetia x^as indicated, theretm, 

difibr Ikom steatite and potstone in containing little or no tnagtietifai but* as it is esaem* 
tial to adopt some name for the sake of reference In the following pa^, we shall in 
speaking of ^em Use the term steatite, wliich may serve until some more^propriate 
aesig^atioil shall be given to theta, 

Y 2 
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the blue and purple varieties of ordinary slate. These all occur 
interstratified with the rocks above-mentioned, and certainly 
partake of their nature. The slates of the vast quarries at Nant- 
irancon dip beneath these rocks towards the south east, while 
similar rocks occur at the coast on the north-west of Bangor : 
on these rocks we incline to believe the slates of Nant-francon 
actually rest ; but having had no opportunity of ascertaining the 
fact, we recommend its investigation to future observers. Of 
this, however, we are assured, that we have often perceived 
similar slates interstratified with the same rocks, and conclqde 
frpm this and other circumstances, that the slates of that quany 
strongly partake of the nature of chlorite slate. 

One fact, and we consider it as a somewhat remarkable one, 
is, that the plane of the cleavage of the slates and slaty rocks 
runs everywhere (with the exception of one hill) from the east of 
northtothe west of south, the slates being in some few instances 
vertical, but more commonly dipping at a high angle towards 
the west of north, or east of south. From this circumstance, it 
may, perhaps, be argued with much probability, that even the 
most mountainous tracts of North wales do not present any 
appearance of that kind of disturbance, which, in sonie coun- 
tries, is not uncommon, and which is considered to ha^ arisen 
from depression on the one hand, or elevation on the other. 
The slaty cleavage being, as we have already described it, it 
follows of course that no mantle-shaped masses were observed. 

We are not disposed to view the circumstance of the almost 
uniform direction of the plane of the slaty cleavage as an isolated 
fact, relating simply to the geological structure of Wales, but as 
being probably connected with that of our island generally ; for 
it is well known that the new er strat a of England possess the 
same general bearing, as may be perceived at once by casting the 
eye over a geological map of our country. When thus viewed 
in connexion with a series of numerous beds, this point appears 
to assume an interest at once both important and extensive. 

Shells occur in greater abundance, and of more varieties, than 
we expected to find. 

In North Wales, we did not perceive a single instance of con- 
tortion either in ite rocks or slates. 


With the intention of ascending Snowdon by all the customary 
routes, our first station was at Capel Curig Inn, but for several 
days our hopes of making an ascent were disappointed by the 
wetness and haziness o/ the weather, which prevented us from 
even discerning the mountain, and ultimately deprived us of the 
opportunity of ascending,it from all the various points. Mean- 
time we were induced by Mr. Dawson, \t^ho did us the favour of 
a visit at C^el Curig, to ascend and examine the neighbouring 
mountain Moel Shabod. Previously to our ascent, the gentle- 
man above named mentioned to us one circumstance which for- 
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cibly attracted attention; namely, that the slate quarries of 
North Wales extend along a line bearing north-east and south- 
west from Aber to near the Pwlhelli (a fact we had no personal 
opportunity to verify), and this information first drew our pecu- 
liar attention to the direction of the slaty cleavage, and which 
we rarely or never failed to notice afterwards. 

Moel Shabod, whose base descends to the Lake immediately 
below the Inn, may be described as a single mountain vising to 
the height of 2800 feet above the level of the sea. Its north- 
western foot may be said to touch the base of Snowdon beneath 
the pass of Llanberris. 

Our first ascent was up the northern side of the mountain, to 
its summit from the back of the Inn at Capel Curig, and in gene- 
ral terms, it may be said, that three rocks, at first sight differing 
considerably from each other, presented themselves to our notice 
in succession, each prevailing at different elevations. The 
lower third, or the base, as it may be termed, consisted chiefly 
of a rock which is often s6 slightly granular that at first view it 
appears homogeneous : the middle region appeared to consist 
])rincipally of slates, and the upper part of a rock which some- 
times has greatly the appearance of a greenstone, but manifestl^^ 
partake of the nature of those at the base. 

A close inspection of the prevailing rocks of the low er third, 
or base, of the mountain, however, discovers, when assisted by 
the glass, that they are composed of a translucent substance, enve- 
loping very minute portions of a green matter, imparting to the 
grey colour of the rock a greenish tint, which is heightened to 
;^Tecn by the addition of moisture: when rec|uced to small thin 
fragments, the transmitted light is green ; in a large proportion 
of our specimens, no quartz nor any other substance appears to 
be imbedded, nor does any effervescence take place on exposing 
them to the action of inuriatic acid : in others, however, of a 
laigcr grain, some effervescence occurs : in others again, smaH 
transparent crystalline particles are imbedded, which do not 
yield cither to the knife or acid, and w'hich we, therefore, consi- 
der to be felspar, being of a more lamellar structure than quartz; 
the low er rock often contains imbedded masses of a much closer 
grain, and harder than the rock itself. These rocks yield easily 
to the knife, passing before it into a greyish powder, and their 
fracture is uneven and splintery : we consider them to consist 
of a species of steatite enclosing chlorite, and we are so inclined, 
not simply from their general aspect, but also from the nature of 
one rocK W’ith which they are associated near the base of the 
mountain, and opposite to the back erf Capel Curig Inn. It 
perfectly resembles a steatite of a greenish or yellowish-green 
colour, "probably from the more intiiftate dissemijoation of the 
chlorite through its mass ; for chlorite does not, as in the former 
rocks, appear in minute particles, as its partly weathered edges 
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incline to green, though the absolute surface is a greyish- 
white, and its slructure is in some degree slaty. It contains, 
besides felspar, masses of a white substance, which in the inter- 
nal part of the rock are translucent, when weathered white and 
opaque ; these have much the aspect of hornstone, and often 
inclose crystals of quartz in their cavities ; they scarcely yield 
to the knife ; they vary in size from half an inch to six or seven 
inches in diameter; and they appear to us to consist of the same 
material as the rock itself, but include a far greater proportion 
of siliceous matter, and we beUeve them to be of contemporane- 
ous origin with the rock inclosing them. 

The slates of the middle region of the mountain occasionally 
do not differ in their external characters from ordinary slate, 
but by transmitted light through the thin edges, they often, 
though not always, appear of a green colour. These slates, as 
well as the rocks, frequently contain small cubic crystals of iron 
pyrites. 

The rocks of the upper third all jiartake largely of the aspect 
of steatite, w^hich, though it may be said to form the imbedding 
substance or paste, has often a crystalline aspect, and is always 
porphyritic from its containing distinct macled crystals of trans- 
parent felspar, opaque calcareous spar which effervesces with 
muriatic acid, and prismatic crystals of a blackish-green augite, 
affording cleavages sufficiently brilliant for the use of the reflec- 
tive goniometer; the rock is generally of a greenish colour, 
which is much heightened by the addition of moisture, and the 
examination of it in that state discovers the presence of a multi- 
tude of minute particles (probably of chlorite) of a much brighter 
green than the augite, and to which the’ green colour of the lock 
may be attributed. These rocks are of considerable hardness, 
often very hard, and they suffer so little from exposure, that the 
weathering has scarcely proceeded to the depth of one-fourth of 
an inch into the solid rock, and we could easily distinguish this 
upper rock by a peculiar external roughness* It returns a ring- 
ing sound, when struck by the hammer. 

But although the rocks abovementioned prevailed each at 
different elevations, further investigation proved that the slates 
of the middle, and the steatitic rocks of the lower region, are 
frequently ioterstratified : this was observed in very many 
instances in crossing the eastern side of the mountain at a con- 
siderable elevation, and again very frequently on the side of the 
road near Pont y Cyffin at the eastern foot ; but in no instance 
did we observe the rocks of the summit so circumstanced, 
Near Pont y Cyffin likewise w^e clearly perceived several in- 
stances in which the same rock as that prevailing at the base of 
Moel Shabqd, pWes in^.o a greenish slate, w hich is soft and 
granular. ^ 

But it must be remarked that this interstratification of the 
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slates with the rocks of the base invariably takes place parallel 
with the ordinary cleavage of the slates, and wherever this 
appearance is observable, it is always in the same direction ; the 
cleavage of the slates ranging, as has already been noted, 
uniformly on this mountain, and in every place we visited (one 
instance only excepted) east of north, and south of w^est. 

The dip of the slates, however, on this mountain is by no 
means regular : in the upper part of their range on the northern 
side, they are nearly vertical, while on the southern side, they 
dip at a considerably low angle towards the north-west; but 
in* the middle region towards the south-east, at an angle of 54®. 

The slates, as well as the rocks of the lower region, both 
where they are interstratified, and v/here they appear separately, 
have a remarkable tendency to assume the form of steps, or 
terraces, which is considered to be characteristic of rocks 
belonging to the comprehensive trap formation, as w^ell as in 
another particular, namely, in assuming a semi-globular form, 
which does not seem to be the consequence of atmospherical 
action : this appearance w^as observable in very numerous 
instances on this mountain, and elsewhere. 

There is one circumstance relating to the stratification of the 
slates and slaty rocks of this mountain which deserves mention, 
because it involves appearances that would tend to mislead, 
without sufficient investigation. It is well known that slates 
have a tendency to separate into a rhombic form ; and in several 
instances on this mountain, the lines at which the slates would 
so separate were remarkably distinct on masses presenting a 
surface of 20 or more feet every way. But these lines of appa- 
rent, and often of actual separation, were much stronger than 
those of the slaty cleavage, being continuous quite across the 
surface of the mass, at about a foot apart, and above an inch in 
width and depth, assuming, therefore, the appearance of lines of 
regular stratification. The following sketches show the appear- 
ances observed oii two neighbouring surfaces, of which the 
lightest lines, representing the slaty cleavage, are in tlie same 
direction in both ; while the lines of apparent stratification are 
in opposite directions, both nevertheless tending to produce the 
rhombic form. 



The extremely unfavourable state <jf the weather did not per- 
mit that nice examination of the rocks of this mountain, which 
alone would have enabled us to detect any vestiges of organic 
remains, if any exist in them. In the garden wall of the Inn, 
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we found in a mass of rock perfectly resembling some of the 
Varieties plentifully distributed at its base, the impression of a 
shell) much resembling those which have been so abundantly 
discovered in what hitherto has been termed greywacko, near 
the summit of Snowdon. 

In the loose masses lying beside the road near Pont y Cyffin, 
we found several shells, some resembling those just mentioned ; 
others difiering from them. These masses had apparently been 
cut from the rocks on the side of the road ; some of them were 
slaty ; others were not, but perfectly resembled the base rocks 
of Moel Shabod, from which their locality was separated only ‘by 
the road and the river. The slate is occasionally hard enough 
to scratch glass, is translucent on the edges, and green by trans- 
mitted light, but externally has the character of ordinary slate. 
In one of the stones used in the construction of the tap,” 
belonging to Capel Curig Inn, near the door, we observed a con- 
siderable mass containing the impressions of several shells. 

The sides of Moel Shabod are in so considerable a degree 
covered by herbage, — by grass, by fern, and liere and there by 
heath, — as on a very large proportion of its surface to hide very 
completely the rocks from observation : this, we cannot doubt, 
has arisen from the decomposition chiefly of the slates prevalent 
in the middle region of the mountain. On the northern side of 
it (wc had not an opportunity of observing the southern side at 
about the same height), there appears a sort of terrace covered 
by long grass, hiding from view the summit of the slates, and 
between them and the porphyritic rocks constituting the upper 
part of the mountain. Above this terrace, we found no appear- 
ance of herbage, nor any slaty rock ; the whole consisting of 
loose blocks of the rock already describtd as constituting the 
upper third part of the mountain. These blocks are of very con- 
siderable size generally, lying without regularity, and they had 
no appearance of the columnar form, except, perhaps, in a very 
few instances ; but on a considerable part of what may be termed 
the long line of its summit, which is often less than 20 feet in 
breadth, large and apparently coliunnar masses were ranged side 
by side in a horizontal position, across the ridge in north and 
south direction, and always presenting an edge uppermost. 

♦The seeming difl'erence in the mineralogical characters of the 
rocks of the summit to those of the rocks of the base, their sepa- 
ration from the slates by a grassy terrace, and the disappearance 
of all slaty rocks on the upper third of the mountain, inducctl 
the suspicion that the rocks O'f the summit might possibly form 
the nucleus of the moun^.ain, and if so, that the slates and rocks 
of the base.inigbt, perhaps, have been deposited upon them. If 
this were the case, analogy led us to expect that a careful exa- 
mination of the southern side of the mountain, which is far more 
precipitous, and, therefore, in its upper part less covpred by 
herbage than its northern side, would expose the slates and 
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lower rocks in mantle-shaped masses ; we did not, however, 
succeed in realizing this expectation, for on both sides, the 
cleavage of the slate is in the direction of north-east and south- 
west, being on the northern side nearly or quite vertical in their 
nearest apparent place to the summit, while on the southern 
side, the dip is towards the mountain itself at a considerably low 
angle. There were, however, some circumstances which tended 
to confirm, though they did not fully satisfy us, of the correct- 
ness of the notion, that the rocks of the summit constitute the 
nucleus of the mountain. On the south-east side, there is a 
«mall lake, called Llyn y Foel, perhaps 1000 feet below the 
summit of the mountain. About 300 feet beneath this Llyn, 
we observed a rock much resembling that of the summit, as it 
were, protruding from the side of the mountain, but did not per- 
ceive the mode of connexion between it and the slates on each 
side and above it. Again, above the Llyn, we found the same 
rock, dipping down in continuity, from the summit, and also 
apparently beneath a vast mass of slates, their actual contact 
being covered only by about three feet of alluvial matter. 
Again, having crossed the dip of this apparent buttress of the 
summit rock, above Llyn y Foel, we descended over slates and 
slaty rocks perfectly resembling those already described, the 
slaty cleavage being constantly north-east and south-west ; but 
in our long walk in returning to Cupel Curig down the slant of 
the mountain, wc perceived what we supposed to be still another 
buttress of the summit rock, covered on both sides by slates. 
Notwithstanding these repeated appearances of this rock in the 
manner above described, it would require a much longer time 
than we could devote to the investigation to ascertain whether 
or not the nucleus of the mountain be of the rock appearing on 
the summit, and we wish to recommend this examination to 
1‘uture observers. 

It may be mentioned, that in traversing the long and narrow 
ridge which constitutes tli(i summit of Moel Shabod, we per- 
ceived two chasms, at a little distance apart, from 10 to 20 feet 
wide each, and traversing the summit in nearly a north and south 
direction. The continuation of these chasms was soon lost 
beneath the grass covering to a great height the more easy 
slope on the northern side, but they were perceived to a great 
depth down its precipitous side on the south. They descend 
nearly to Llyn y Foel, though in great degree filled by ruin and 
alluvial matter, as we could perceive in looking upwards from 
the banks of that Lake. These chasms appeared to be the con- 
sequence merely of the separation Qf the rocks. The rubbish 
with which they were filled at the summit appeared on exami- 
nation to consist altogether of fragments of the adjacent rocks, 
which, however, might possibly hide the substance of which 
they may be filled (if indeed they be dykes), except where it 
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]^as iH^^en decomposed by the atmosphere, and carried ofi' by the 
latns. 

Amon^ the loose masses ou tho moimtaih, and immediately 
around it, we found several varieties of rock which deserve 
mention. 

Considerable masses of a rock which is extremely common ; 
it is very hard, cuts glass easily, and yields with uifFiculty to 
the knife ; breaks with a flat conchoidal fracture, and has much 
the aspect of flinty slate, but is frequently porphyritic from 
small imbedded masses of opaque calcareous spar, and transpa- 
rent crystals of felspar. By the assistance of a glass, however 
this rock appears to have a somewhat granular texture, and a 
waxy lustre, and greatly resembles those of the masses inclosed 
in the rocks at the foot of the mountain, and which we con- 
ceive to be of contemporaneous formation with the rock itself. 
The colour has a tinge of green, derived, as we conclude, from 
chlorite, which appears arranged in irregular, though in some 
degree parallel lines throughout the mass, and are completely 

f r^n by transmitted light. Other varieties do not yield to the 
nife. On the mountain, we found a loose mass consisting of 
crystallized quartz, opaque felspar (?), and chlorite in small 
quantity ; and near the foot of it a rock, not differing from those 
of the base inclosing small ovate or rather elliptical masses, of 
about the same appearance and hardness as the rock itself, 
arranged in one direction through the rock. In the wall of the 
Inn garden at C’apel Curig, a fragment of considerable size of a 
rock which consisted of somewhat round masses varying in size 
from a pea to that of a cricket ball, of a substance which appears 
homogeneous, yields with difficulty to the knife, and has tlife 
aspect of some of the closer grained varieties of the base rock : 
these were cemented, and coated by a substance, which is soft, 
slaty, glistetiiiig, and somewhat unctuous to the touch, and 
which is manifestly talcose. In a field on the other side of the 
road to that on which the tap of the Inn stands, a very 
large mass of what may properly be termed a puddingstone, 
consisting of nearly spherical masses about the size of a nut, of 
crystalline quartz, connected sometimes with calcareous spar, in 
other instances containing a substance that appears to be the 
hydrous oxide of iron ; these masses are imbedded in great 
quantities in a paste, not to be distinguished from some of the 
base rocks, but very much^harder, probably from the mechanical 
diffusion of silex throughout the mass. 

The continuance of rain, and the mist which unceasingly 
enveloped Snowdon, rendering it still nearly impracficable to 
ascend that mountain, we ventured to set out with the intention 
of seeing the rocks of the Pfiss of Llanberris forming one of the 
grand separations of Snowdon from the neighbouring mountains. 
In this, we were only partially successful, as th^ rain continued 
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the whole of the time we were in the Pase, and sometime# tall 
very heavily ; we did not, therefore, reach Llaiiberris. 

Having been informed by Mr, Dawson that he had discovered 
a trap dyke on the very summit of the Pass, and that we cpuld 
nut descend without treading upon it, we sought for it with 
much attention, and ^repeated our search upon a subsequent 
visit, but in vain. The summit appeared to us to consist chiefly 
of alluvial matter, among which we found, and especially iu the 
horse road, several specimens of a rock much resembling decom- 

£ osipg greenstone or trap, not very uncommon upon Moel Sha- 
od, and of a similar character to the decomposing rock on 
Cader Idris, which has given rise to the notion that volcanic 
debris are discoverable on the latter mountain : the cellular 
appearance of the rock is derived from the decomposition of 
the particles of calcareous matter which once filled its cavities, 
while the blackness of the mass arises from the altered state of 
the iron included in the chlorite, forming an integral part, or the 
colouring matter of the rock itself. 

The sides of the pass, as its name denotes, rise to a great 
height on both sides ; but they aflbrded us, so far as we were 
able to inspect them, no variety diftering in any important degree 
from the slates and rocks of what we have termed the base of 
Moel Shabod, and the slaty cleavage runs in the same direction ; 
viz. north-east and south-west. The same rocks, as far as we 
w^ere competent to judge of them from below, or from the nume- 
rous and often very large fallen masses, were the same to the 
very summit, with the exception of a few varieties, which we 
shall presently notice. Wc perceived many instances on the 
htrge scale of their taking the rounded form already noticed. 
These separate masses are often traversed by nearly horizontal 
lines, or by small cavities which, from their nearly ovate figures, 
might be assumed to have been derived from their having once 
been occupied by substances of similar form : they do not, how- 
ever commonly present any impression ; but the surface of seve- 
ral fallen fragments of considerable dimension that had sepa- 
rated along these lines, were covered by cavities altogetiier 
resembling each other, and several of them presented on one 
mass the casts of ribbed shells. These lines of cavities, it will 
be observed, being nearly horizontal and parallel to each pther, 
w'ere about, but not quite, at right angles to the slaty cleavage 
of the rock. We succeeded iu detaching the impression of a 
shell lying in one of these nearly horizontal lines, from a rock 
perfectly resembling that variety, at the base of Moel Shabod, 
which has most the appearance of Ijoniogeniety. 

Among the fallen masses in this pass, we found some resem- 
bling flinty slate, and possessing, tlie same character, though 
harder than those occurring around and upon Moel Shabod. We 
also found masses greatly resembling a steatitic substance, of a 
yellowish-white colour, and so hard as to yield with difficulty tb 
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the knife, though here and there yielding to the action of acid ; 
also other varieties more decidedly slaty, of a yellowish or green- 
ish colour, and softer. The following varieties of rock were also 
found in the pass. Masses resembling in every respect the 
base rock of Moel Shabod, inclosing others of a darker colour, 
which also were softer, and very decidedly steatitic. Very large 
masses of the same rock, often highly steatitic, enclosing flinty 
slate, in pieces from the size of a pea to that of the human head. 
A steatitic rock composed of small particles of various colours, 
forming in the aggregate a paste of a greenish hue, enclosing 
(apparently) angular pieces of flinty slate. Red and white honx^ 
stone enclosing translucent quartz and steatite. It could be 
perceived only on the weathered surfaces of many of these 
rocks that their structure was slaty. 

Our cm'iosity was natumlly directed to ascertain whether the 
large slate quarries of Nant-francon constitute a part of the 
general series or not. These quarries are situated near the foot 
of the northern termination of a mountain, a little on the w est of 
the road from Caj3el Curig to Bangor, about two miles beyond 
the Inn at Tyn y Maes. They consist of three principal cavities, 
averaging, perhaps, 200 to 300 feet in depth, by as many in 
length and width. About 960 men and boys are employed in 
quarrying, splitting, and trimming the slates. The best are not 
blasted, but split by wedges parallel to their cleavage plane; and 
thus thick masses are obtained, which again arc split by means 
of a mallet, and the application of tlie edge of abroad and sharp 
chisel parallel to the laniiuae. The slates are of two principal 
colours ; viz. of the ordinary slate colour, and of a purplish or 
reddish hue : the latter are considered as the best slates, being 
of a finer grain, and splitting readily into thinner laminae than 
the others : occasionally there appear specks or large patches of 
a green colour, also liaving a slaty fracture, but of a closer grain, 
very much harder, and translucent on the edges. The quality 
of the slate often varies greatly in a few yards, or even feet. 

In what degree the slates of this quarry partake of the nature 
of chlorite, it is, perhaps, impossible to determine ; it is very 
certain, however, that the irregular surfaces produced by fractur- 
ing the slate in a direction opposite to its cleavage present a 
granular aspect and glimmering lustre much resembling chlorite, 
and that a considerable but very irregular vein of quartz and 
chlorite accompanied by calcareous spar, traverses the slates, 
the chlorite being sometimes in a crystallized state, sometimes 
in the form of slaty chlouite ; large masses of the latter are 
observable on the south-eastern part of the quariy, and those 
blocks of it were very numerous, as were also rolled masses of 
it in several parts of the works. 

The cleavage plane of the slates here, as every' where else, is 
m ritfie direction of north-east and south-west, and dips to 
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the south-east at about 68^. On the sides of the quany were 
perceived numerous fissures possessing a certain degree of 
parallelism among each other, though wanting completely that 
evenness and continuity which belong, generally speaking, to 
the lines of regular stratification ; and as these fissures are 
nearly horizontal, tliey serve materially to assist the quarry-man 
in his operations : fissures in a downward or almost vertical 
direction nearly at right angles to the cleavage plane, are less 
common, but experience has proved that the slates in mass may 
be split with considerable case in this direction, though without 
producing an even surface ; thus reducing them into fragments 
partaking more or less of the rhombic form common to slates 
after long exposure to the action of the atmosphere. 

As the slates of this quarry dip uniformly towards or under 
the northern termination of the mountain at the foot of which it 
is situated, we became desirous to ascertain the nature of the 
rocks constituting the high ridges crossing in the direction of 
north-east and south-west, the higher parts of the acclivity, and 
which of course are incumbent on the slates. Ascending, there- 
fore, we cautiously examined every rock situ to a considerable 
height. For some distance we found only a purplish slate ; but 
the following sketch will serve to explain what we perceived ; 



a. Continuation of tlie quarry slates, but less firm, and of a 
purplish colour. 

b. A granular rock, yet somewhat slaty, resembling the base 
rock of Moel Shabod, and effervescing by the application of 
acid. 

c. Green slates, resembling chlorite slate. 

d. A green granular rock, containing round masses of calcare- 
ous spar, decomposing on the surface. ^ 

e. Slates. 

A rock chiefly resembling d, but containing abundance of 
crystallized quartz, and occasionaflly chlorite : effervesces in 
patches ; but in some places appears to consist chiefly of 
steatite. 

g. Very hard slates of a greenish colour. 

A. Rocks resembling /and d. 

Most of the rocks and slates of the preceding sketch greatly 
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resemble those of Moel Shabod/tliat we cannot hesitate in refer-^ 
ring them to the same era, and here also the direction of stratifi^ 
cation is in the plane of the slaty structure. 

In our Walk to the Inn at Tyn y Maes, we examined the rocks 
which have been cut through in forming the new road to 
got nearly at right angles to the plane of stratification ; but we 
observed only the repetition of the rotks already noticed, alter- 
nating, perhaps, 10 or 12 times with slates, differing little or 
nothing from the varieties already described. 

At Ben Glog, which is Hearer to Capel Curig than the Inn 
at Tyn y Maes by about two miles, we found a considerable 
change in the appearance of some of the rocks. The prevailing 
character here is so decidedly steatitic, that the lock often 
assumes the appearance of a slaty steatite, or of a talcose rock 
of a green colour, soft enough to yield easily to the nail 
on the cross fracture, and coated on the plane of its regular 
cleavage by a soft shining substance which appears to be green 
talc ; occasionally, however, it is harder, splitting readily into 
thin lamina?, the edges of which cut glass readily, though the 
plane surfaces are soft ; we conceive this, therefore, to consist of 
alternate and very thin layers of talc and quartz. Specks of 
calcareous spar appear in some places, and here and there also 
macled crystals of transparent felspar. Another rock with 
which the above are associated appears to consist of greyish 
steatite, which is very hard, owing as we assume to distribution 
of silex through the mass. This rock has been cut through close 
to the bridge of Ben Glog, exposing its enclosed masses often of 
some inches in diameter, of crystalline calcareous spar, of which 
the crevices are filled by transparent quartz ; but as some of 
these rocks effervesce on the application of acid to the surface, 
the carbonate of lime appears in these instances to be generally 
disseminated throughout the mass. A rock also occurs here 
plentifully, which is finely granular, of a bluish-grey colour, and 
extremely soft, which, by exposure, loses its colour, and passes 
into a sort of yellowish slaty steatite, which is very hard, and 
perfectly resembles the steatite already noticed as having been 
found among the debris of Llanberns Pass, It is said to be 
among the slaty talcose rock above described that the hone- 
stone is found and quarried near this place. These slates and 
rocks are interstratified in the usual direction of north-^east 
and south-west. 

On the low walls of Ben Glog Bridge, we found several 
masses of slate, and of rock having more or less of slaty struc- 
ture, containing the impressions and casts of shells. 

Itt the walls bounding the^New Road between Ben Glog and 
Capel Curig, we observed very numerous tabular masses of a 
rock having much the aspect of a flinty slate, and perfectly 
tesembling the loose fragments already described as occurring 
ttround Moei Shabod, a^ in Uanberris Pass. These tabular 
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masses we cannot doubt from their form were found iiltemtratl*^ 
fied with the other rocks of this neighbourhood, and from the 
triilin^ appearance of disintegration on many of them, we sus-^ 
pected them to have been quarried for the purpose to Which they 
nave been applied. We did not, however, succeed in finding 
the quarry, owing, perhaps, to the still very unfavourable state of 
the weather. We uare since been informed by Mr, Jos. Woods, 
that he has seen the quarries in question in that neighbourhood, 
and that these masses are found as we had suspected. Rolled 
masses of this rock, both porphyritic and otherwise, prevail 
every where in the low groimd and valleys, and have been much 
used as a building stone. 

On our return to Capel Curig, we passed the foot of Trefan, a 
mountain of considerable elevation, whose remarkably serrated 
outline, and rugged scarp attracted our attention, and induced 
the wish of ascending it for the purpose of becoming acquainted 
with the nature of its constituent rocks. But the extreme wet- 
ness of tlie weather deprived us of the power of seeing much 
that would have been highly interesting. Mr. Dawson after- 
wards presented us with a specimen of a rock having the appear* 
ance of a conglomerate, and resembling some already described 
as appearing near the base of Moel Shabod, and which he 
informed us prevailed on the ascent of Trefan. The same gen- 
tleman showed us a small fragment of one of the two remarkable 
upright pillars on its smninit, which resembled some of the small 
grained ro( ks, hereafter to be noticed, as occurring near the 
summit of Snowdon. 

{To be coni hut cd») 


AllTlCLE 11. 

On Siliceous Petrifactions imhedded in Calcareous Rock. 

By the Rev. J. J. Conybeare. 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, Bath Easfoa, Oet. 8 , 188 ^. 

The perusal of the note occurring at p. xii. of the preface to 
the “ Geology of England and Wales,” nas induced me to sub- 
mit to a rude examination such specimens as 1 possess of silice- 
ous petrifactions imbedded in calcareous rock. I wish that my 
results were more calculated to thrbw light upon their produc- 
tion, and that they may induce some one better (|)aalifiea to pay 
the subject that attention which it Remands. 

1 . Coral in separate Branches protruding from the Surface of 
Masses {apparently either Nddules or tceatliered Portions) of dark 
Hue Lintestone {Mendip Hills). — Ti^exposed portioh of iwral 
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entirely siliceous, and in parts studded with minute crystalliza- 
tions of quartz. On exposing the mass to the action of diluted 
muriatic acid, I found that the siliceous matter of the coral 
penetrated but a very little way into the limestone ; even at the 
point of entrance the branch became smaller, and its organic 
character much obliterated. 

2. Siliceous Petrifactions of the Stems and Plates of the 
Encrinite beautifully preserved in Relief on the (weathered f) 
Surface of Limestone Blocks. (Barrington Cleve, and Men-- 
dips .) — On exposure to acid exhibited the same phaenomena 
with the preceding. In both cases even the smallest noi 
dales or plates of limesUme exhibit in their interior, organic 
portions, of the same species with those silicified on their sur- 
faces, but preserved as usual in calcareous matter. A lucky 
fracture, even while 1 am employed in transcribing my notes, 
has denuded for me a branch of coral, which is converted on the 
surface into silex, but almost from tlie point of entrance is con- 
tinned in calcareous spar. The limestone in which these fossils 
are imbedded gave, upon solution in a dilute acid, a residuum of 
from six to seven per cent, consisting chiefly of silex in a state 
of minute division. It struck me forcibly that these and all 
specimens of the same nature, which I recollect to have seen 
from the mountain limestone, appear either to have been detached 
from the exterior of the strata, or to have occurred in small 
insulated masses. This, joined to the circumstance already 
noticed of the change which takes place in the substance of the 
fossil after its entrance into the limestone, induces a conjecture 
that the source of the silex is to be sought for in the iron shot 
marie which occasionally fills up the interstices between the cal- 
careous strata. On the causes which may have operated to 
produce, either in this or any other formation of limestone, the 
alternation of marly or slaty beds, 1 do not venture to speculate. 

3. Gryphites preserved in coarse Chalcedony^ from Dunraven. 
— These are found both in the solid lias and in the rnaile w hich 
alternates with it. A portion of the former, in which a chalce- 
donic shell was totally enveloped, afforded with acid a residuum 
of silica mixed wdth a small proportion of alumina, iron, and 
bituminous matter. The whole residuum amounted to nearly 
15 per cent, of w^hich two-thirds at least must have been silica. 
In the lias which furnished these specimens, 1 observed large 
cornua ammonis having their interior partly studded with crys- 
tallized quartz. The composition of the lias beds, especially 
towards their exterior, is so variable that other specimens might 
possibly furnish a yet greater proportion of silex. 

4. A Specimen of Cnalcedonic Shell imbedded in a veri^ Chalky 
Form of Green Sand (from vtear Stourheady Wilts ). — from the 
nature of the matrix, the action of diluted acid very readily 
extricated the shell (a portion of a large pecten.) The acid then 
attacked the shell itself, |md before its action ceased, had dis- 
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solved a considerable portion of it, a fine siliceous powder falling 
during the process. The undestroyed portion of the shell 
remained as a thin irregularly shaped mass of chalcedony. On 
this of course acids had no further effect. The specimen, there- 
fore, exhibits a singular instance of a shell preserved partly in 
siliceous and partly in calcareous matter. 

These are the only cases of this phenomenon which I have 
hitherto had the opportunity of examining. 

Believe me, ray dear Sir, very truly yours, 

, J. J. CONYBEAKE. 


Article III. 

Of? the Oco/og?/ of the Malvern Hills, 

By the Rev. J. J. Conybeare. 

(To the Editor of the Annals of Philosophy,) 

MY DEAR SIR, Balk EasUm, OcU 4, 1S22. 

A SHORT residence at Malvern in the summer of 1821 enabled 
me to verify most of the statements contained in your brother’s 
very accurate survey of its neighbourhood, and to observe some 
few circumstances, the detail of which (as they are unnoticed 
or not viewed in the same light, either by tliat gentleman, or by 
Mr. L, Horner), may, perhaps, be regarded as contributing 
somewhat more towards the history of that interesting tract. 

1 would first notice the character of the two remarkable coa- 
glomerates connected with the syenitic rock."^ The first of these 
occurs in blocks (which I was unable to trace to their original 
site) a little southward of the road leading to the Wych. (The 
wall in particidar which supports the ground in front of the cot- 
tage, named North Lodge, contained many specimens of it.) 
It is composed of amorphous nodules of the small-grained red 
syenite, abounding in felspar, imbedded in a paste, so precisely 
resembling the nodules themselves, as to preclude all supposition 
of its being a mechanical mixture. A recofnposed granitic root 
(as it has been termed) possessing nearly the same characters, 
was found by my friend Dr. Daubeny in loose blocks near Ard- 
namuchan, N. B. M. Bout; (Geologic de I’Ecosse, p. 22), men- 
tions a rock of the same nature as occurring near the Fall of 
Fyers. (See also Dr. Macculloch’s ClasfeMication, p. 580, G. 6.) 
Another conglomerate, evidently belonging to the same class, 
was found in situ on the road leading from Castle Morton Com- 

* These are, if I mistake not, the last rocks mentioned in ^Ir. AY. Phillipses Cata- 
logue. The farmer is probably that described by ]V|r. L. Homer, T, Cx, fe. voL t. 
p. 295. § 26. 

VOL. IV. (Netc Series.) z 
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mon to Ragstone Hill. In this both the nodules and the cement- 
ing mass are of a dark and apparently homogeneous trap,* not 
much unlike that through which the passage of the Wych is cut. 
This rock, especially the imbedding paste, seems to decompose 
with great readiness into a greasy clay,t a character often 
observable in the less crystalline and obscurer forms of green- 
stone. The quarry from whence my specimens were obtained 
exhibited no traces of stratification. Both these conglomerates 
occasionally contained nodules of quartz. Whether they are to 
be considered as contemporaneous with, or posterior to, the 
formation of the great syenitic mass with which they are con- 
nected, I cannot pretend even to conjecture. Appearances 
certainly occur which might countenance the belief that there 
has been, to some extent at least, a second infiltration or injec- 
tion of matter identical with one or other of the constituents of 
the original rock. Thus in one spot 1 found a vein of ^vhite 
felspar containing angular fragments of dark green trap. Some 
other of the felspar veins would, perhaps, be held to be true 
veins, and the dyke observed by Mr. W. Phillips seems to have 
every pretension to the character of a true dyke. 

At the north or rather north-west extremity of Ragstone Hill 
the greywacke appears in force, and assumes a much more cha- 
racteristic aspect than in those points where it alternates with 
the transition lime. Its slaty variety here occurs as a very dark 
(nearly black) shale, the appearance of which joined with the 
resemblance which its com])act form bears to some of the coal 
measures, has tempted some of the neighbouring cottagers to 
make trial for coal. This end of the Ilill would, perhaps, be 
the best spot for studying the character of the greywacke, and 
its relation to the syenite, 1 have to i egret that neither my time 
nor my health, would' permit my accurately examining, or paying 
it a second visit.;}: 

At the old shaft, known as Williams’ Mine, I found no trace 
of metal, and was disposed to acquiesce in the general belief 
that the adventurers nad been misled by the pseudo-metallic 
aspect of the Cat Dirt (disintegrating mica), until a lady who 
had examined the deads with greater care, informed me, and 1 
afterwards observed myself, that some few portions of the rock 
contained very minute specks of yellow copper and patches con- 
sisting of, or at least coloured by, its carbonate. They were of 
very rare occurrence, and the whole quantity which I saw could 
not have exceeded a few grains. They who know the sanguine 
temper of miners will, ^however, understand that these must have 

♦ See Bou^, p. 130, for an analogous fact in dolerite (augite rock). On the Con- 
nexion of trap and syenite, see IXh ]\lacculloch on the Island of Rum, 

+ Is it not thys which has been termed by J\Ir. Horner and Mr. W. Phillips stea- 
tite ? 

t Hand specimens are met with in which it seems difficult to ascertain whetlier they 
belong to the trap or tiie greywacke formation. Is it possible that they may graduate 
into each other ? 
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been quite sufficient indications to ground a venture on. Near 
the debris of this mine the hornblende and epidote may be found 
ciy stallized more distinctly, and the dark-green mica aggregated 
in larger and more characteristic masses than is usual. The 
latter (the mica) is of that variety wliich occasionally scratches 
glass. It fuses readily before the blowpipe into a greenish-black 
glass. . The disintegrating variety (Cat Dirt) is more difficult of 
fusion, and the result more slaggy. I may add that the quarries 
of Ledbury have of late produced many sjDecimens of a trilobite 
nearly resembling that of the South Welch transition rocks of 
Dynevawr and Huilt, and that calcareous spar of a very pure 
rose colour is found in large laminin interposed between the strata 
of limestone. I could not find it crystallized. If it occurs in 
that state, it must form specimens of singular beauty. 

Believe me, dear tSir, very truly yours, 

J. J. CoNYBEAllE. 


Article IV. 

Reply to Messrs. Young and Bird. By N. J. Winch, Esq. 

(To the Editor of the Annals of Philosvpln/.) 

SIR, Newca9lk-uj)on-Tyne^ Oct. 7, 185?2, 

lIowKVER unwilling I may be to occupy your pages with 
controversy, yet as an honorary member of the Geological 
Society of liOndon, I consider it a duty I owe to that body not 
1o allow the misrejirest^ntations of the Jlev. Mr. Young and Mr. 
Bird, of Whitby, prinlfd in your last number, to stand on record 
unanswered, jiarticularly as the Society is mentioned in their 
letter, 'i he hills and a portion of the fiat country in the north- 
east of Yorksliire are now ascertained to belong to the lias 
formation ; the upper beds consist of sandstone, shale, mid 
limestone, with tliin seams of coal, the low^er bed of shale or alum 
slate, I)ut the limestone and cc»al are not interstratified with the 
oUku' beds throughout the whole district, and in many places the 
alum shale bassets out, or possesses a very thin covering, my 
critics' ideas of geology being formed only from the inspection of 

a very limited district}' (See Introduction to Conybeare aiid 
Phillips's Outlines of Geology, p. xiv.; They have considered 
the upper strata and lower stratum as distinct formations, and 
upon this assumption the whole of th^ir statements rest. On 
such false premises they attempt to convict me of what they 
term gross mistakes, biit let my account of the outline of the 
lias be compared with Mr. Greenough's map, and the discre- 
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pance between me and that gentleman will be found to be very 
inconsiderable, especially when it is recollected that six years 
have elapsed since my short tract was written* With their own 
hypothesis in view, your correspondents assert that I describe 
the oolite formation as immediately succeeding or being in the 
vicinity of the northern Cleaveland Hills, but ray line of demar- 
cation, already referred to, will serve to show the fallacy ^)f this 
statement; and Robin Hood’s Bay not being more than between 
six and seven miles from the oolite hills, 1 still think these may 
be seen when three miles south of that place. Another of their 
leading remarks is, that I associate Danby Beacon with the 
mountains of the northern part of the district, whereas it is 
one of the most southern.” The truth is, that the hill in ques- 
tion is 26 miles distant from the southern, and eight from the 
northern termination of the lias formation at the foot of Rose- 
bury. 

The minor objections may be dismissed in a few words. 
Relay Head is in the oolite district (sec Greenough’s map). All 
the shale beds of the lias formation contain nodules called ironstone 
balls, consisting of carbonate of lime, clay, and peroxide of iron. 
That the hard shell limestone of the vale of Picicering is distinct 
from the Thirkleby limestone, 1 am now convinced by the evi- 
dence of Prof. Buckland in his paper on the Kirkdale cave, the 
former being a bed in the oolite, and the latter a bed in the lias 
formations. I am, Sir, your obedient servant, 

N.J. Winch. 


Article V. 

On some peculiar Crifstals of Sulphate of Potash. 

By Richard Phillips, PRS. L. E. &c. 

The crystals which I am about to describe were presenteil to 
me by Mr. Hills, of Bromley, patentee of the adv antageous mode 
of preparing sulphuric acid from sulphuret of iron ; they were 
formed by slow crystallization in a large quantity of the solution 
of the residuum, after preparing nitric acid from sulphuric acid 
and unretined nitre. 

From such a source, it would be expected that crystals of 
sulphate of potash only would be procured, but as the form of 
the crystals in question *is totally difierent from that which sul- 
phate of potash usually presents, it appeared to me possible 
either that they might contain water of crystallization, or excess 
of acid, that they might contain chlorine, or consist of a double 
salt with an alkali and earthy base ; or, lastly, that the crystals 
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might be a compound of sulphate of potash and sulphate of soda; 
some of these circumstances, it appeared to me, might arise 
from the impurities with which nitre in the state in which it is 
imported is known to abound. 

The crystals are of various lengths ; the longest is about 
eight inches, 7-8ths of an inch wide near the base, and about 
hmf an inch thick ; they suffer no change by exposure to the air. 

To determine whether they contain water of crystallization, of 
which sulphate of potash is well known to be devoid ; 100 grains 
were subjected to a strong red heat in a platina crucible ; the 
IcJfes amounted scarcely to a grain : it is, therefore, evident that 
the crystals contain no combined water. 

In order to discover whether the crystals contain any excess 
of acid, 100 grains were dissolved in water, the solution reddened 
litmus paper slightly ; two grains of crystallized carbonate of 
soda were added to it ; it then ceased to act upon litmus paper, 
and on the addition of two grains more of carbonate of soda, the 
solution reddened turmeric paper strongly. It is evident, there- 
fore, that this small excess of sulphuric acid was in the state of 
mixture, and not of combination ; indeed from the slight loss 
occasioned by exposure to heat, it was evident that the salt 
could not be bisulphate of potash, nor indeed does the form of 
its crystal more resemble that of the bisalt than of the common 
sulphate. 

The salt does not appear to contain any combined chlorine ; 
when nitrate of silver was dropped into a solution of it, it 
became slightly opalescent, but no precipitation occurred. To 
separate solutions of the salt, I added ammonia, carbonate of 
ammonia, and carbonate of soda, but no precipitation whatever 
occurred ; therefore, the salt is not a double compound of an 
alkaline and earthy salt. 

To determine whether the crystals are a compound of sul- 
phate of potash and of sulphate of soda, it w^as necessary only 
to add the equivalent quantity of nitrate of barytes. Hyclrogen 
being 1, an atom of* sulphate of potash is 88, and that of sul- 
phate of soda 72 ; consequently a salt constituted as I have 
supposed it possible this might be, would be represented by 
88 -f 72 = 160; an atom of nitrate of barytes is 132; there- 
fore 25 grains of the double salt ought to decompose 41*25 grs. 
of nitrate of barytes ; 1 found, however, that considerably less 
of the barytic salt was sufficient ; for when 40 grains of nitrate 
of barytes had been added to a solution of 25 of the salt, the 
filtered solution gave a copious precipitate on the addition of 
sulphuric acid. • 

From these experiments I considered the salt to be mere sul- 
])hate of potash. In order to arrive at a knowledge of tlie form 
of the crystals, I submitted them to the examination of my bro- 
ther, Mr, William Phillips, who has favoured me with the fol- 
lowing statement : 
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On the Form of the before-mentioned Crystals. By William Phil- 
lips, FLS.MGS/Scc. 

I return the crystals with drawings of their forms (figs. 1 to 6 
inclusive, PI. XVI), of about the size of the crystals themselves, 
but made somewhat roughly, not having been done according to 
rule, but only by the eye. 

These crystals yield to mechanical division parallel to the 
planes M, T, and r, and the following admeasurements by means 
of the reflective goniometer of Dr. Wollaston, show that the 
primary form is a right rectangular, but not square prism, and 
especially the angles of c on c', and c', fig. 3, on the adjacent 
plane over the edge x. 

The constant convexity of the plane h (which, however, from 
that circumstance, may rather be considered as a series of 
planes than as one plane) has rendered it impossible to obtain 
any measurement from its surface with anoilier plane on any one 
of the crystals ; while the nearly constant concavity of the plane 
m has rendered it almost equally impossible to ascertain its angle 
with any other plane accurately. Arguing, however, from ana- 
logy, we should assume that the plane b probably consists of a 
combination of the planes m and n, especially since the planes 
a and c appear at both extremes of tlie crystals, figs. 2 and 3. 
All the crystals of these forms show the same convexity on the 
planes on one side, and concavity on those of the other side, of 
the plane d. 

The ordinary crystals of the sulphate of potash are in the form 
of two six-sided pyramids united at a common base, but some- 
times separated by a short intervening prism, and variously modi- 
fied, fig. 7. These crystals cleave parallel to the planes of the 
prism, and to that replacing the summit, that is, parallel to all 
the planes of a regular six-sided prism measuring on the lateral 
planes precisely 120° by the reflective goniometer. This circum- 
stance, apparently so decidedly at variance with the cleavage of 
the crystals figs. 1 to 6, and the apparent incompatibility of their 
external forms with that of fig. 7, induced me to conclude that 
this substance must be peculiar in possessing two primary forms 
hqving no relation to each other ; for it appeared certain, that, as 
the double six-sided pyramid may be cleaved parallel to all the 
sides of a regular hexadral prism, M M M, T, fig. 7, that that solid 
must be the primary form of these crystals, notwithstanding the 
almost constant appearance of a line passing along the plane o, 
in the direction of the dotted line on that plane of fig. 7, and 
which had tempted me fb suspect the possibility of these crys- 
tals being macles, ov hem^trope crystals. 

After arriving at the fore-mentioned conclusion, I showed the 
sketches to my friend H, J, Brooke, Esq. who perceived a cir- 
cumstance that had not made a sufficient impression on my 
mind 5 namely, that the measurement of the planes M on d, figs. 
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1 to 5, corresponds with M on d, fig. 7, whence he inferred that 
fig. 7 is a macled crystal consisting of the sections of several 
crystals so united, that M on M or M is precisely 120®, and hence 
it became apparent why these crystals should cleave parallel to 
those planes and to T, or, which is the same thing, to the planes 
of a six-sided prism. The measurement of M on s, fig. 7, since 
taken, confirms the opinion that these crystals are in reality the 
macles already described ; and their structure will immediately 
be perceived on comparing the planes M d sT with the same 
planes of figs. 3 and G. 
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Article VI. 

Extract from a Memoir on the Composition of the Alkaline 
Sulphurels. By M. Berzelius, 

{Contmned from p. 288.) 

I, THEREFORE, mixed some subcarbonate of potash with a ^ 
great excess of sulphur, and heated the mixture until the sul- 
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phur fused ; the combination then began to take place ; the 
compound blackened, fused, and swelled. It was kept at this 
temperature until the fusion was complete ; at this period, the 
lamp was withdrawn. After cooling, the mixture was found 
divided into two distinct layers ; the upper was yellow, and 
consisted of sulphur ; the lower was hepar, but which had not 
the bright red colour already mentioned, A portion of this 
hepar was dissolved in boiling water, precipitated by muriatic 
acid, boiled to expel the sulphuretted hydrogen gas, filtered, and 
evaporated to dryness. There remained upon the filter 0*734 
gramme of sulphur, and the salt weighed 1*1 gramme. Haviwg 
observed that when hepar is prepared in considerable quantity, 
the sulphate of potash is not found equally dispersed, 1 redis- 
solved the salt obtained in water, and precipitated it by muriate 
of barytes: 0*321 gTanime of sulphate of barytes was obtained, 
which is equivalent to 0*2415 gramme of sulphate of potash. 
There remains then, for the muriate of ])otash, 0*8585, contain- 
ing 0*45 of potassium, which was combined with 0*734 gr. of 
sulphur : then 

45 : 73*4 :: 100 : lf)3*ll 

But 164*24 constitute 8 atoms, and by adding the 2 atoms which 
escaped in the state of sulphuretted hydrogen, we have 10 atoms 
of sulphur for one atom of potassium. 1 observed afterwards 
that the compound which had a l)vighter-rcd colour, appears only 
wdien sulphur condenses during the cooling ujion the hepar before 
it is quite hardened. As it does not form when the hepar fused 
under or with sulphur, and as the water does not combine witli 
its excess of sulphur, it appeals to be a mixture of hepar and 
sulphur, the brighter colour of which is derived from tlie latter 
substance, but which does not form a real and determinate com- 
pound. 

I have already observed that when the sulphate of potash is 
decomposed at a high temperature by sulpliuretted hydrogen 
gas, a bright hepar is obtained, which is perfectly transparent, 
and of an orange colour, and appears to be l\S ^ ; and that when 
the same salt is decomposed by sulphuret of carbon, K is 
formed : this is not transparent, and its colour is not so fine as 
the former. In these operations, the same proportion of sulpliur 
in \;\cess usually occurs. Carbonate of potash weighing 
0*7815 gramme was fused with 1*5 gramme of sulphur, in sul- 
phuretted hydrogen gas. The excess of sulphur was exjielled, 
and sulphuretted hydrogen gas was passed over the fused mix- 
ture as long as water was formed. Ttiis fluid was always accom- 
panied by sulphur, whiclf was deposited as lung as water was 
produced. The operation being finished, the mixture weighed 
1*18 gramme. It contained 0*442 gr. of potassium, which was 
consequently combined with 0*738 gr. of sulpliur : but 

• 44^2 : 73*8 : ; 100 : 166*9 
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and 164*24 constitute 8 atoms. As in this operation, jK is* + 
3 K 5*® is at first formed, and as the atom of sulphate of potash 
is afterwards reduced to K S\ the whole ought to form K ; 
but wliat shows that it is a decided compound, and not a mere 
mixture, is that all the sulphur of the sulphuretted hydrogen 
escapes with the water ; and consequently no K is formed, 
as happens when the sulphate of potash only is decomposed. 
The compound becomes opaque after cooling. 

The hepar obtained in the preceding experiment was after- 
wards mixed with half its w^eight of sulphur, the mixture was 
Tlistilled until sulphur ceased to come over, when sulphuretted 
hydrogen gas w^as passed through the apparatus. The hepar 
then weighed T269 gramme; that is, 100 parts of potassium 
were combined with 184*57 of sulphur, which makes exactly 
9 atoms. 

Two grammes of bicarbonate of potash decomposed by sul- 
phuretted hydrogen in a similar apparatus gave 1*49 gramme of 
a pale-yellow^ crystalline salt, in which 100 parts of potassium 
were combined with 91 of sulphur and of hydrogen, as w^e shall 
presently see. 1 added one gramme of sulphur, and the mass 
was again fused in a current of sulphuretted hydrogen gas, 
until the distillation of sulphur ceased. The matter then weighed 
2*243 grs.; thus 100 parts of potassium were combined with 
18G parts of sulphur ; which also makes 9 atoms. 

In a weighed retort 1*079 gramme of carbonate of potash w^as 
fused with 0*302 gr. of sulphur. Combination immediately took 
place at a temperature scarcely exceeding that requisite for the 
fusion of sulphur, and the mixture was exposed during an hour 
to the same degree of heat ; for when it w'as stronger, the car- 
bonic acid gas was extricated rapidly, carrying with it much 
sulphur ill tile state of a white vapour. The temperature was 
raised afterwards until the mass fused : when it had been tho- 
roughly liquefied, and bubbles ceased to appear, the operation 
was stopped, 'fhe apparatus had lost 0*165 gramme in weight, 
which was carbonic acid that had escaped. This corresponds 
to 0*3535 of potash, of which one-fourth equal to 0*08838 com- 
bined with the oxygen of the remainder, and to 0*02933 of sul- 
phur, formed sulphate of potash. There remain then 0*302 — 
0*0293 ss 0*272'/ gramme of sulphur which were combined with 
0*22 gr. of potassium ; then 

22 : 27*27 : : 100 : 123*99 

and 123*18 indicate 6 atoms of sulpli^ir. 

The same experiment was once more repeated, and gave the 
same result. 1 employed more potash than the suIpTiur was 
capable of decomposing : thus the affinity of the carbonic acid 
fertile potash prevented the combination ' of the sulphur with 
the potasji and its base. Then, when sulphur is fused at a 
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red heat, with more carbonate of potash than it is capable of 
decomposing, it forms K S®. It follows also from this experi- 
ment, that 100 parts of subcarbonate of potash are decomposed 

at a low red heat, by 58*22 of sulphur, and it forms then K S + 
3 KS\ 

When this compound is mixed with an excess of carbonate of 
potash, and heated to redness, it boils slowly, and gives out 
some carbonic acid gas ; but as at this temperature the glass is 
acted upon, it is difficult to determine whether the evolution of 
carbonic acid gas arises from this cause, or from the formatio/ii 
of a lower suljdiuret of potassium. The experiment was repeated 
in a small platina crucible, in which 3*7 grammes of carbonate 
of potash were mixed with 0*5 gramme of sulphur. The crucible 
was placed in another, and surrounded with powdered charcoal, 
and these were put into a third crucible ; they were all perfectly 
closed with lids. The object of this arrangement was to prevent 
the access of atmospheric air during cooling. The mixture was 
heated for a long time at a very low temperature to prevent the 
loss of sulphur which might occur during the extrication of the 
carbonic acid gas; the heat was afterwards gradually increased 
to redness, and kept up to this degree for half an hour. The 
weight of the cooled crucible was diminished by 0*3C4 gramme, 
caused by the disengagement of carbonic acid gas, and corres- 
ponding to 0*78 gramnio of carbonate of potash. Of this (juan- 
tity, one-fourth, or 0*195 gramme, had combined with O'OOti gr. 
of sulphur to I'orm sulphate of potash, so that 0*434 of sulphur 
were combined with 0*485 gr. of potassium ; but 

48*5 : 43*4 :: 100 : 80*95 

Then 82 would indicate 4 eitorns, and the dilTerence may arise 
from the disengagement of sulphur which might have accompa- 
nied the carbonic acid gas at the commencement of the opera- 
tion, when its escaj)e could not be discovered, nor the heat 
regulated. 

The result of this experiment is then, that wdieii K 5’* mixed 
with carbonate of potash is exposed to a red heat, an additional 
portion of carbonate is decomposed, and K S'^ is formed, a 
degree of combination in which the affinities of the sulphur and 
carbonic acid arc counterbalanced ; 100 parts of carbonate of 
potash form then with 43*78 parts of sulphur 

k + 3K 

The hepar obtained by this operation is green, a colour which 
evidently does not belong to the sulphuret of potassium. When 
it had been dissolved in watdr, it deposited a spongy substance, 
of a reddish-brown colour, wdiich was hydrosulphuret of platina. 
.The crucible had lost 0*3 of a gramme in weight. There was, 
therefore, formed a double sulphuret of potassium and platina 
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K 5® + P ; but that which clearly proves that this compound 
was formed after that of K S\ is that in the contrary case, the 
two atoms in excess of K could not to expel the carbonic 
acid from the potash ; they would have no action upon it, 
exactly as if K only was formed, and besides one«- third of 
K could not combine with the platina, at the end of the opera- 
tion, without being accompanied by some change in the weight. 
It is seen by this how difficult it is to obtain K S^, at least by 
this method, because in glass vessels the silica of the glass 
opposes its formation, and in metallic vessels, the sulphur is 
divided between the metal and the potassium, forming a double 
sulphuret. 

These experiments also show the action exerted by the alkaline 
sulphurets in fusion upon the metals : the metal, provided it be in 
sufficient quantity, divides the s^ulphur with the potassium, until 
KS- is formed. In these double sulphurets, the number of the 
atoms of the metallic sulphuret produced is determined by the 
iiiuniier of atoms of sulphur in the sulphuret of potassium. 
Experience has shown that many of these double sulphurets are 
decomj)Osed by water, which separate some sulphurets such as 
those of lead, silver, and copper ; while others are dissolved, as 
the sulphurets of arsenic, tungsten, tin, and gold. We shall 
hereafter refer to these interesting compounds. 

We Ijave tlien acquired a knowledge of several sulphurets of 
potassium, which contain 2, 4, 6, 7, 8, 9, and 10 atoms of 
sulphur. 

1. K 5’*, obtained by reducing sulphate of potassium by 
hydrogen. 

2. K S*, by fusing carbonate of potash in a red heat, with a 
quantity of svdpliur less than required to decompose it. 

3. A by heating the above mixture slowly, until it fuses, 
and without ebullition or evolution of any gas. 

4. A S\ by reducing sulphate of potash with sulphuretted 
hydrogen gas. 

f). A by kee))ing the hepar at a maximum in fusion in sul- 
phuretted hy(ln)gen gas, until neither water nor gas are disen- 
gaged, or by reducing sulphate of potash wuth sulphuret of 
carbon. 

(). A S'\ by fusing the preceding with sulphur, the excess of 
which is driven off’ by a moderate heat, a current of sulphuretted 
hydrogen gas, or any other gas which contains no oxygen, being 
passed over the liquefied mass. 

7. A S'^, by the fusion of carbonate of potash with an excess 
of sulphur, till no carbonic acid gas ft evolved. It is not requi- 
site to raise the temperature above a red heat, to decompose the 
salt completely. 

The combinations in which tho sum of the atoms of sulphur is 
expressed by even numbers, answer to 1,2, 3, 4, and 6 atoms of 
sulphur for each atom of potassium, potash being considered as 
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composed of one atom of metal and an atom of oxygen. These 
combinations agree with both modes of reckoning the atoms^ 
and the metliods of obtaining them are such as necessarily pro- 
duce compounds of determinate proportions. 

As to those in which 1 atom of potassium is united to 7 or 9 
atoms of sulphur, they prove incontestably the justice of tlie 
opinion, that potash contains not 1 atom but 2 atoms of oxygen ; 
for in the first case, these compounds would contain and 4^* 
atoms of sulphur, and we cannot admit of half atoms. I ara^ 
however, far from regarding the thing as proved by these com- 
pounds, especially since we know that magnetic oxide of iroli, 
both natural and artificial, is composed of two different oxides of 
iron, and it is consequently possible that the above combinations 
may contain two degrees of sulphuration, which might be either 
entirely similar to the two compounds K and K S'*, or at least 
very nearly resembling them. 

1 ought not, however, omit to observe, on this occasion, that 
in all my experiments, with very few exceptioiiv^^, the quantity of 
sulphur has very little exceeded that indicated by calculation. 
This happens either because the atom of sulphur is actually 
heavier than it has been reckoned, or which seems more proba- 
ble, because the last portion of sulphur is expelled with diffi- 
culty, 

III. Combmation of Sulphurelted Hydrogen with Potash. 

I have already shown that the subcarbonate of potash decom- 
posed by sulphuretted hydrogen gas, gives a hepar of a bright- 
yellow colour, which crystallizes on cooling, and which has a 
crystalline fracture like that of salts. 20*37 grammes of sub- 
carbonate, subjected to a dull red heat, were exposed to a cur- 
rent of sulphuretted hydrogen gas until no water was produced; 
it was not accompanied by sulphur. The excess of sulphuretted 
hydrogen gas escaped without having undergone any alteration, 
and merely mixed with carbonic acid gas : the action of the heat 
was continued for about six hours. The fused mass was in a 
state of continual ebullition, which was undoubtedly caused by 
the evolution of carbonic acid gas and aqueous vapour; for when 
at length it ceased, no further disengagement of water occurred. 
Gas was constantly passed through the apparatus until it became 
cool. The compound was of a pale lemon-yellow colour; it 
was crystallized in large brilliant plates ; it weighed 22*28 
grammes, was very deliquescent, and dissolved in water, to 
which it communicated a pale-yellow colour, 

20*87 grammes of carbo^nate of potash contain 11*816 grs. of 
potassium, which quantity remains of course in the 22*28 of sul- 
plmret of potassium obtaified. It was, therefore, united to 
10*464 gr. of sulphur; but 

11*816 : 10*464 100 ; 88*6 
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Four atoms of sulphur would be 82-12 ; there is in this case 
the difference of 6'43, I took this combination at first for K 
but having mixed a portion of the solution with nitrate of cop- 
per, it formed to my great surprise a precipitate of sulphuret of 
copper. Other metallic salts produced a similar effect ; conse- 
quently the solution contained more sulphuretted hydrogen than 
liad been formed by the oxidation of the potassium. Mixed with 
an acid, it became turbid and milky ; but the precipitated sul- 
phur formed only a very small deposit ; and the remainder of this 
substance escaped in the form of sulphuretted hydrogen gas. 

^ It was then evident that the combination effected in the dry 
way was composed of sulphuret of potassium and sulphuretted 
hydrogen ; or if we suppose it to be a double sulphuret K -h 
2 H' S ; that is to say, that the potash and hydrogen combine 
with an equal quantity of sulphur, it follows that 100 parts of 
])otassium combine with 82*12 of sulphur, and with 2*60 of hydro- 
gen, making together 84*72 parts. The excess was undoubtedly 
derived from access air, which, by oxidizing the hydrogen at its 
expense, occasioned a higher degree of sulphuration, the preci- 
pitate produced by acids. 

It became then interesting to discover if the neutral hydrosul- 
phuret of potassium is similarly constituted. With this view, I 
saturated a portion of ]uirc potash with sulphuretted hydrogen 
gas, and heated the mixture to ebullition, passing a current of 
hydrogen gas through the apparatus until all the excess of sul- 
phuretted hydrogen gas was expelled. One part of this solution 
was precipitated by muriate of copper added drop by drop. The 
precipitate was collected on a filter, w^cll w ashed, dried, and 
heated in a retort, until nothing but sulphuret of copper at a 
minimum remained ; it weighed 1*82 gramme. After the 
remainder of the copper had been separeited by sulphuretted 
hydrogen from the solution, it was evaporated to dryness, and 
gave 1*71 gramme of muriate of potash: there were, therefore, 
2 atoms of copper to 1 atom of potash. It is evident from this, 
that to form a neutral hydrosnlphurct, the potash takes such a 
({uantity of sulphuretted hydrogen, as that the hydrogen is 
double the quantity which is required to form w^ater with the 
oxvgen of the potash, and that tliis hydrosulphuvet in its dry 
state may be represented, like the preceding combination, bv 

A -f 2 IP i!l. 

It is w ell kiiowm that the composition of sulphuret of potas- 
sium at a minimum is such, that when it is destroyed by water, 
an hydrosulphuret is formed in which the potash is half saturated 
with sulpliuretted hydrogen w^hen \)ompared with the above 
compound. We here meet with the two degrees of saturation 
which M. Gay-IiUssac has mentioned, but the composition of 
which he has not described. We shall in the sequel examine, 
whether they are actiiallv what they appear to be ; that is to 
say, whether they are hydrosulplmrets. 
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IV. Formation of Ihpar in the Moist Way, 

Hopar may be obtained by two modes in the moist way, either 
by boiling hydrosulphuret of potash with sulphur, or by boiling 
or fusing at a moderate heat hydrate of potash with sulphur. 
We shall examine these processes. 

1. The solution of sulphuret of potassium at a minimum is 
represented by A + 2 IF S, w'hich I shall call subhydrosulphu|^ 
ret of potash. When this solution in a concentrated state is 
digested with a little sulphur, the latter is dissolved, and w^e 
obtain by this process sulphuret of potassium of every degree, 
so that the solution may contain 4 atoms of liydrogen and 10 
atoms of sulphur for each atom of potash, or A 4- IJ^ 
which is the same compound as that which is formed when the 
sulphuret of potassium at a maximum is dissolved in water. 

2. When the neutral hydrosulphuret of potash A 4- 4 JF S, 
in the state of concentrated solution is mixed with powdered 
sulphur, there results strong effervescence, even at common 
temperatures ; sulphuretted hydrogen gas is evolved, the sul- 
phur is dissolved, and the solution becomes of an orange colour. 
If sulphur be added as long as the evolution of the gas conti- 
nues, we obtain the compound A 4- IF so that 8 atoms 
of sulphur expel 2 atoms of sulphuretted hydrogen, or one half 
of the hydrosulphuric acid coiituiued in the salt. 

3. Sulphur digested with hydrate of j^otash is dissolved. A 
part of the sulphur is acidified in the tirst degree, and forms 
hyposuli)hurous acid. If it be su])posed that this oxidation 
occurs at the expense of tlie water, its hydrogen then serves to 
form hydrosulphuric acid, which suXurates a [)art of the potash, 
and tins compound then dissolves, as we have already suen, an 
additional quantity of sulphur. When it is saturated, we liave 

the compound A 4- IF A’®. If the quantity of sulphur be 
smaller, inferior sulphurets are formed. 

It is natural to supi)oso tliat sulphurous acid might also be 
formed in this operation; 1, therefore, attempted but without 
success, to obtain sulphurous or sulpliuric acid, by lioiJiug or 
fusing hydrate of potash with very small cjiiantities of sulphur. 
The strongly alkaline solution obtained was mixed with hydrate 
of copper till it liecame colourless ; it was filtered and supersa- 
turated with muriatic acid. Mucli sulphur W'as precipitated, and 
sulphurous acid was at the same time evolved. Such being the 
case, although only a snialhquantity of sulphur dissolved, there 
is no reason to suppose that sulphurous acid is formed in any of 
the above descriptions. • 

In order to determine the pro]>ortions in wliich the hyposul- 
phurous acid and sulphuretted liydrogen are combined with 
potash in the highest degree of saturation, I dissolved some sul- 
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T)hur in a solution of potash contained in a vessel provided wth 
I valve which suflered vapours to escape, but suffered nothing 
to enter When the sulpliur ceased to dissolve in the boiling 
hnuid, it was suffered to cool. A portion of it was decomposed 
b? hydrate of copper ; the liquid, when hltered, was tieated 
with aqua regia, and poured into a well-stqpped flask. It 
^^^came turbid and milky; after some hours it was boiled in 
the unstopped flask ; a small portion of sulphur weighing O-pdC 
SLme wL deposited. The solution was mixed with muriate 
If barytes, which precipitate 0-95 gramme of sulphate of barytes. 
The filtered solution was precipitated vvith excess of sulphuric • 
acid ; then affain filtered und eva])orated to dryness ; after this, 
dried »ith the teqmeite ere, ee that there remamed 
merely neutral sulphate of puteh ; it we.ghed 1-287 gr^me 
T reneated this experiment with nearly similar results , that is 
to say, the sulphate of barytes weighed one per cent, more than 
the sulphate of potash. This circumstance can only be explained 
by supposing that the saturated hepar contained K + 

3 A IP S'", and that in ibis case, as well as in the dry way, one- 
fourth of the potash combines with hyposulphurous acid, in such 
proportion that the acid contains three timesas much oxygen as 
the base. 1 1 follows that we ought to obtain by analysis three 
atoms of sulphate of barytes for four atoms ot sulphate of pot- 
nsb the weinlits of \Nliic‘h are to each othei as • H/2 8. 

(\,i’iscoueiitlv hyposulphurous acid may combine with bases m 
three proportion^: first, that which occurs wh-:m zinc or iron is 
dissolved in suliilmrous acid, in winch the base and the acid 
contain an equal quantity of oxygen ; secondly, that which is 
•ormed when sulphur dissolves m sulphurous salts, or when 
henar oxiili/.es in tlic air; in this the acid contains twice as 
much oxy-tni as the base; thirdly and lastly, the case which has 
hist been mentioned, in ^vhich the acul contains tnree tunes as 
i Lh oxy-cii as the base. It is clear tliat il hydrate ol potash 
codded fo saturated licpar, a hyimsulphate less satura ed with 
-vci I is formed, while tie hepar itself suffers no alteration, 
because the relation of the hydrogen undergoes no change. 
E circumstance may occasion the question, if with less sul- 
phur there would be formed, for example, A S‘ + A IP or 

K S-i + KIP S': this, however, does not appear to happen, 
for the smallest quantity of sulphur colours the potash and these 
combinations would be colourless ; or there might bo formed 

A S' + 2 A IP S' or A -S'* + A ,IP S«, and so on with an 
increaln- number of atoms of sulphur up to 10. Indeed i is 
necessary only to add a portion of potash corresponding to the 
weicriit of -t or half an atom of potassium to the salinated 
Sr abl-dy mentioned, to obtain the stated relation between 
the quantity^ of base which combines with the acid, and that 
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which combines with the hydrogen in its different degrees of 
sulphuration. It may then be considered as certain, that all 
these latter compounds are formed on . account of the different 
quantities of sulphur present. But another question arises. 
May not potassium combine with more than 10 atoms of sul- 
phur ? We have seen that by the dry way it cannot. When a 
drop of sulphuric acid is put into a solution of hepar prepared in 
the dry way, it b(!icomes immediately turbid, and the precipitate 
is insoluble ; therefore water cannot hold in solution a sulphured 
of a higher degree ; if, on the contrary, we boil a moderatel^ 
concentrated solution of hydrate of potash with sulphur to pei^ 
feet saturation, a certain portion of the sulphur is precipitated 
during cooling ; but its quantity varies according to the concen- 
tration of the liquor. If the hot solution be poured into a cold 
vessel, sulphur is immediately deposited throughout the liquid ; 
but this sulphur is partly precipitated by the influence of the air, 
which acts principally while the mass is hot. A solution of pot- 
ash in alconol dissolves much more sulphur than an aqueous 
solution of the alkali. It deposits much sulphur during cooling, 
and even when the solution is diluted with water. The hepar is 
rendered turbid in general when it is mixed with a large quantity 
of water by the action of the air which the water contains. If 
the hepar at a maximum^ prepared in the dry way, be dissolved 
in alcohol, and it be left in a bottle which is not well stopped, 
small radiating colourless crystals are formed after some hours 
on the surface of the liquid ; but no sulphur is deposited. 
These crystals are hyposulphate of potash, and the sulphur 
which would otherwise precipitate is held in solution by the 
alcohol, until it is saturated ; at this period the sulphur and the 
hyposulphate begin to crystallize together ; and this continues 
until the liquor becomes colourless. From these experiments 
nothing can be concluded with certainty as to the existence of a 
sulphuret of potassium exceeding K 

Former observations have shown that lime cannot in the dry 
way be combined with a large quantity of sulphur : this has 
been confirmed by the experiments of M. Vauquelin, related in 
his memoir already quoted. I have already shown that when 
lime is reduced by sulphuretted hydrogen, C a formed; but 
I was unable to cause this compound to take a larger quantity 
of sulphur. When hydrate of lime is boiled even with excess of 
sulphur, there are generally two compounds formed, one of 
winch is but slightly soluble, and is partly deposited during ebul- 
lition in the state of a deep coloured yellow jjowder, and partly 
(luring cooling in crystals ef the same colour. This salt was 
first described by Buchner. Doeberemer offered some conjec- 
tures as to its composition knd its form, was determined by 
Bernhardi ; at last Herschel discovered by his experiments 

that it was composed of C(z The part which remains 
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in solution is a sulphuret of a higher degree, the composition 
is difficult to determine, because part of the hyposulphite remains 
in solution. To avoid this inconvenience, I boiled sulphuret of cal 
cmm (C a (prepared with pure lime heated in a current of sul- 
phuretted hydrogen gas) with sulphur in excess, until it was sa- 
turated ; I decomposed the solution by muriatic acid, separated 
and weighed the sulphur, and converted the muriate of lime 
into sulphate. I obtained 1*682 gramme of sulphur, and T816 
gramme of gypsum. These make 8 atoms ; for an atom of 

f psum (equal to 1714*38) is to 8 atoms of sulphur, represented 
1601*9 as 1*815 is to 1*()90. Adding 2 atoms of sulphur, which 
disappeared in the form of hydrogen gas, we find 10 atoms, and 

the hepar of lime at a maximum is also composed of C a W 
In general only two determinate compounds can be prepared 
in the moist way, one with 10 atoms, and the other with 4. The 
latter is obtained with potassium and sodium, by exposing the 
neutral sulphuret to the air, until half its hydrogen is oxidated 

and converted into water, by means of which K is formed. 

This compound may be obtained with lime and strontian, as 
MM. llerschel and Gay-Luss*ac have proved, by boiling the 
earth with sulphur, and suffering the solution to cool ; this com- 
pound then crystallizes. The intermediate degrees are obtainable 
only by mixture in proportions determined by calculation. 

The nature of these solutions maybe considered in two modes, 
and it is at present impossible to decide wdiich is the correct 
one : first, either water is decomposed by the sulphur when the 
c‘.ombustiblc body is dissolved by the alkali, or by the base of 
the alkali when the metallic sulphuret is treated with water ; 
secondly, or the metallic sulphuret dissolves in water without 
being aitered, and the sulphuretted hydrogen, which the acids 
evolve from the solutions, are formed only at the instant in 
which the potassium is oxidated by means of the acid. 

In the first hypothesis, the hepar is a compound of potash and 
sulphuretted hydrogen ; but then this latter body cannot be con- 
sidered as the only one of its kind. There must be as many 
degrees of sulphuralion for hydrogen as there are for potassium ; 
that is to say, if we except the odd niimbers 7 and 9 from the pre- 
ceding experiments, there must exist compounds of two atoms 
of hydrogen with one, two, three, four, and five atoms of sul- 
phur, each fonniiig peculiar salts. It is evident that the deno- 
minations of hijdrosulpIiates^\u\hifpohijdrosulj)hates are no longer, 
proper. It would be more correct to call these ditierent com- 
pounds hydrosulphnrclSy hydrobisnlphnretiiy hijdrotriy &c. 

I made several vain attempts to ©btain the compounds of 
hydrogen in an isolated state ; they separated always into sul- 
phuretted hydrogen gas and an oily compound, in the same 
manner as the peroxide of hydrogen. This compound cannot 
exist unless %vith an acid, and even then it exists biit a few , 
Neio Seniesy vol. iv. 2 a 
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hours, except under strong pressure. In the experiments which 
I performed to discover the nature of this body, I found that the 
best method of obtaining it is to pdur the saturated hepar 
by small quantities at a time, into a warm mixture of muriatic 
acid and water. The acid should be neither too much concen- 
trated nor too dilute. The heat is so far from accelerating the 
decomposition, that it causes the separated body to remain in 
drops; and although a little sulphuretted hydrogen is disen- 
gaged, and sulphur deposited in the solution, the greater part 
nevertheless consists of this oil, which has a yellowish colour.^ 
and which, when the experiment succeeds well, is nearly traiVJ- 
parent. This oil, afterwards heated in an acid, suffers a little 
sulphuretted hydrogen to escape ; but a small quantity only is 
decomposed, before the water begins to boil, and then the aque- 
ous vapour conducts a little sulphuretted hydrogen. When 
collected on a filter, it has the appearance of an oily substance ; 
it is not very fluid, and does not become solid till some days 
have elapsed ; it has a peculiar disagreeable smell, totally diff er- 
ent from that of sulphuretted hydrogen ; when it is heated, it 
affects the nose and eyes nearly in tlie same way that cyanogen 
does. Similar effects are produced by the vapours of the acid 
liquor when the oily substance is boiled in it ; if it be received 
upon a cold body, the drops become milky, and the effects are 
particularly evident after the free sulphuretted hydrogen is eva- 
porated from the liquor. * 

The composition of this body cannot be determined with cer- 
tainty. The circumstances of its preparation show that it 
contains at the period of its formation at least five atoms of 
sulphur for two atoms of hydrogen ; and that it afterwards 
undergoes a change in the proportions of its constituent parts, 
by the loss of sulphuretted hydrogen. It resembles the peroxide 
of hydrogen in this circumstance, that by admixture with water, 
it is gradually resolved into sulj)huretted hydrogen and sulpliur; 
treated in the cold with an alkali, it almost immediately becomes 
fixed ; the alkali unites with the sulphuretted hydrogen, and 
leaves the sulphur. It is remarkable that the compound of sul- 

? )hur and hydrogen of the hepar at a maximum y or which is 
brmed there, consists of 2 i/ 4- 5 5, and that it is consequently 
similar in composition to nitric acid 2 A O, and probably 
to the arsenic and phosphoric acids. 

If, on the other hand, we suppose that the alkaline sulpliurets 
are dissolved in water without their being decomposed, it fol- 
lows that no similar hydrosulphurets exist ; the coni])Ounds of 
hydrogen and sulphur in sp many proportions are scarcely neces- 
sary ; but an acid poured upon the hepar produces upon the 
sulphuret of potassium the* same effect as upon the sulphuret 
of iron, and the sulphuretted hydrogen is formed only at that 
moment. The effect of the acid upon the dry hepar is per- 
fectly similar to that produced upon the dissolved hepar. It, 
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therefore, remains for us to examine, if a s|mil£Lr opinion ha<s 
any probability. 

1 nave shown in a former Aiemoir, that it is at least extremely 
probable, that the double cyanuret of iron and potassium, the 
sulphocyanuret of potassium, &c. dissolve in water without 
decomposition, and are deposited in the state of crystals with- 
out the potassium being oxidated, and without the cyanogen 
or sulphuretted cyanogen combining with hydrogen to form 
acids. If the compound of potassium with a combustible body 
acts thus, it is not impossible that another compound might be 
similarly circumstanced ; but it may be possible without actually 
occurring. 

Boiling water, when poured upon sulphuret of potassium, 
dissolves but a very small portion of it ; the insoluble suffers no 
change either of colour or composition. I preserved sulphuret 
of calcium for several months in a stopped bottle, full of water, 
without this substance being decomposed. If then it was 
really decomposed by water, it would appear that this decompo- 
sition ought to liappen, even when the nydrosulphuret of lime 
formed is but slightly soluble in water, especially also as barium, 
calcium, manganese, &c. decompose water, and evolve hydro- 
gen, although the oxide formed at the same time is not soluble. 
The solution of sulphuret of calcium obtained is colourless. 
When evaporated in vacuo over sulphuric acid, it is deposited in 
small white scaly crystals upon the sides of the vessel; these 
crystals when slightly heated part with the water, pass again to 
the state of sulphuret ol‘ calcium, in the same way as a salt 
with water of crystallization, or like the double cyanurets of 
iron with potassium, barytes, or lime. It is then at least as 
probable that the sulphuret of calcium dissolves in w^ater with- 
out undergoing any change, and may combine w^ith water of 
crystallization, us it is that this sulphuret should be decomposed 
by w^ater into an hydrosulphuret. 

As to the sulphuret of potassium, it seems to act differently ; 
for this compound is delicpiescent, and, therefore, nothing can 
be concluded from it. In order to come near the truth, I fused 
the hydrate of potash in a small retort with a spirit lamp, and I 
added the sulphur in small portions ; on the introduction of each 
piece of sulphur, the matter boiled owing to heat excited by the 
combination ; aqueous vapour was formed ; the salt assumed a 
yellowish colour, and separated a white caseous substance, 
which sw^am on the surface of the liquid, and by ebullition, 
it was carried still higher on the side of the glass. The 
operation was discontinued, while thei;je still remained hydrate of 
potash ill great excess. The white matter which was separated 
was easily dissolved in water, and tho solution was colourless ; it 
was precipitated by muriate of barytes, but the precipitate was 
dissolved by muriatic acid, and in a short time the solution was 
rendered milky with sulphur, and sulphurous acid was given out. ‘ 



356 On the CompQsition of the Alkaline Sul^hurets. [Nov. 

The compound of potash, when cooled, was of a pale cinnabar- 
red colour, and ‘'when dissolved in water, the solution was 
colourless. In this case there wsfe formed, not the hydrosul- 
phuret of potash which is colourless, but sulphuret of potas- 
sium at a yiinimitm K S'^ which is red, and consequently may 
be fused with hydrate of potash, as we have also seen that it 
may be with sulphate of potash. But if, at this high teinpera- 
ture (when the water is ready to evaporate), it is not the liquid, 
but the potash which is decomposed, and a hyposulphite, and a 
sulphuretted metul is formed, why should not this occur at 
a low temperature when the water further from deconipositiqii 
has a greater affinity for the substances dissolved ? But if the 
sulphuret of potassium may be mixed w ith other oxidated bodies, 
it may dissolve or be dissolved by them ; as, for example, the 
hydrate, sulphate, and carbonate of potash, as we have already 
seen in decisive examples, why should we not admit that it may 
mix with water, and dissolve in it ? Admitting this fact, it will 
follow from it, that the series of couipouuds of sulphur and 
hydrogen w'hich have been mentioned may exist; but it wdll not 
necessarily follow that hydrogen can combine wdth sulphur in as 
many proportions as potassium. In every case the formation of 
sulphuretted hydrogen is derived from the action of acids; in 
the same way, for example, as the sulphuretted hydrocyanic acid, 
although a well characterized acid, is instantly destroyed when 
mixed with potash, and occasions the ibrmationof sulplioCyauii- 
ret of potassium, ^ut is again formed wlien an acid is added. 
On the other hanfl, we have the corresponding coinpouiKls of 
ammonia, with their difl’erent quantities of sulphur, and with 
hydrogen ; when, after separating ammonia, there remain several 
sulphurets of hydrogen. But if tlie ammonia is not an oxide, 
and if the metal which deposits upon the mercury at the negative 
pole of the electric pile is composed of A z -r 4 77, the dilibreiit 
degrees of sulphuration of ammonia must also be considered as 
solutions of a metallic sulphuret, but of a sulphuret with a com- 
pound base. In a word, the more this subject is examined, the 
more difficult it is to give a decided j)rerereiice to either of the 
two explanations ; and, lor the present, it will, perhaps, be better 
to couune ourselves to the study of them. 

It is extremely probable that the greater number of bodies 
may combine together in an equal number of proportions, that 
the metals have an equal number of oxides and of sulphurets, 
aud that we are acquainted with but few of them, because we 
have not discovered the means of producing those compounds 
which are most readily decomposed, on account either of the 
weakness of the affinities* or ol'the mechanical construction of 
the compound atom. The study of the properties of hepar 
strengthen this idea. Several metals have hitherto given us 
but one sulphuret, as, for example, lead and silver; but with the 
* hepar we may precipitate these metals from their solutions, 
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combined with the same number of atoms of ^Iphur as the pot- 
ash contained. It is thus, ^or example, that lead precipitates 
M'ith 10 atoms of sulphur, of a fine blood-red colour; but this 
compound exists only for a few seconds, and is soon converted 
into a mixture of common sulphuret and sulphur. The persul- 
phurets of other metals are more permanent ; that of copper, for 
example, which is liver-coloured, and unalterable both by the 
air, and by boiling water. It would be extremely interesting to 
ascertain the higher sulphurcts produced in this manner, and the 
difference which exists between the sulphurets of various degrees. 
Pprecipitated salts of copper, by A K S®, and A 6''° ; but all 
the precipitates resembled each perfectly in colour, and dissolved 
in carbonate of potash forming a brown solution. 

It may be concluded with certainty from the experiments 
which [ have detailed, that sulphur cannot combine with an 
oxidated body, and that consequently there exist no alkaline 
sulphurets ; but when a salifiable base takes sulphur in the dry 
way, it is partly reduced, and a sulphate and a metallic sulphuret 
is formed. In the humid way either the same reduction occurs, 
or water is decomposed, and a part of the base unites to a com- 
pound of sulphur and hydrogen; while the other part combines 
with the hyposulphurous acid, which is produced at the sam6 
time. 

{To hr confunted.) 


Article VII. 

A'^lroiioiiflcal Ohservalions, 1H22. 

By Col. Bcaufoy, FRS. 

lUisheij TlealJi, near Slanmore. 

Latitude 51® 37' 41'3" Nortli, Longitude West in time I' 20'93". 


fimmer, 91^ 27' 51*4" IMean Time at Bushey* 
Oct. 5. Eclipse of Jupiter’s third ^Inimcr. 9 29 12*.‘5 Mean Time at Greenwich. 

satellite JEnier. 11 35 11*9 Mean Time at Bushey. 

CEuicr. 11 36 32*8 Mean Time at Greenwich. 

Oct. 8. Eclipse of Jupiter’s first Jlnnncr. 10 22 37*7 Mean Time at Biishey. 

satellite dimmer. 10 23 58*7 Mean Time at Greenwich, 

Oct. 8. Eclipse of Jupiter’s sc-Jlmmcr. 12 55 40*0 Mean Time at Bushey, 

cond satellite } Immer. 12 57 01*6 Mean Time at Greenwich, 

S immer. 13 27 40*2 Mean Time at Busliey. 
Inimcr. 13 07*1 Mean Time at Greenwich. 

Emer. 15 34 01*1 Mean Time at Bushey. 
Emer, 15.35 22*0 Mean Time at Greenwich. 
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Article VIII. 

An Account of several Circumstances connected with the Ductility 
o/” Glass, liy John Deuchar, MRAI. Ed. Cal. Hort. Soc. and 
Wernerian Nat. Hist. Soc. ; and Lecturer on Chemistry in 
Edinburgh.* 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, Edhiburghy Oct. 18, 1822. 

The great ductility of glass seems, at an earljjf period of the 
history of that compound, to have been noticed by philosophers, 
but they have entirely overlooked several very important accom- 
panying circumstances. They had, in the construction of the 
thermometer and other instruments, found that a hollow ball 
could be drawn out till it formed a very long tube still hollow ; 
but they made no attempts to ascertain the extent to which the 
ductility of a tube might be carried without the hollow part being 
closed U}), nor if it were at all changed in its relative dimensions. 
Thus their knowledge of the ductility of hollow glass appears to 
have been confined to the observation, that a melted tube drawn 
out by the fingers till it formed very brittle threads, still admitted 
of the air being b^wn through it. 

Jiut, with regard to solid glass, no experiments whatever 
seem at that early period to have been tried to ascertain its duc- 
tility. This attempt was left for modern ingenuity ; at first, 
about 40 or 50 years ago, it was performed by means of the 
fingers ; and the late Mr. Knee, of Edinburgh, was the only 
person who did so to any great extent. A mode, however, was 
introduced about 20 years afterwards, by means of which the 
glass was drawn out upon a wheel with greater rapidity than 
common threads. This method of spinning glass, as it is now 
termed, was exhibited in Scotland by Mr. Gheri in 1808, by 
Mr. Finn in 1811, and by Mr. Davidson in 18J2; and 1 have 
availed myself of their assistance in drawing such of the speci- 
mens of spun glass, noticed in the present experiments, as are 
not of my own manufacture. 

I was led to examine the subject from the different appearance 
I observed in the threads drawn from a piece of window glass 
with sharp angles, and those drawn from a circular piece of 
crystal equally transparent ; the former having great lustre, and 
the latter presenting a dull surface. 

Although 13 years have now elapsed since I commenced the 
investigation, during eight of which 1 have been in the practice 
of showing the experiments in my classes, yet no treatise upon 


Read before the Wernerian Natural History Society, May 18, 1822. 
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glass, so far as my information goes, has thrown out any hint on 
the subject ; on which account I have been induced to lay the 
present facts before the Society; it would be tedious and 
unnecessary to occupy the time of the Society in giving an 
account of the whole of the numerous experiments in which I 
have been engaged. I shall, therefore, select a few of the more 
striking. 

Kvper, 1. — Some of the hollow glass threads were put into 
distilled water, and then placed under the receiver of an air- 
pump ; upon the air being withdrawn from the receiver, bubbles 
of air issued from the ends of the glass threads, and continued 
to do so as long as the exhaustion was kept up.* 

Exper. 2. — In another experiment, 20 grains of glass thread, 
drawn from a tube, fig. 6, were kept at the bottom of ajar of 


Fig. l. Fig. 2. Fig. 3. 

i3 


Fig. 4. 



Fig. 5. 


Fig. 6. Fig. 7. 


Fig. 8. 


Fig. 9. 



mercury, under tlie receiver of an air-pump, and the air wa.s 
withdrawn ; the glass ^vas weighed after the experiment, and 
lound to have increased to more than twice its former weight 
from the mercury which then occupied the space from which 
the air had escaped. The hollow threads are more brittle than 
the solid. 

Exper. 3. — Another experiment may be selected which shows 
the result in a more striking point of view ; a piece of a thermo- 
meter tube, the bore of which w^as very small, was drawn into 
threads remarkably fine. The wheel, round which the threads 
were spun, had a circumference of three feet, and this, making 
600 revolutions in a minute, proved that 30,000 yards of the 
glass had been drawn round it in an hour ; and as the state of 
fusion and quantity fused at a time of the glass is the same, 
whether the drawing be rapid or slow, it follows that in this 
example the thread must have been very fine, and its bore 
almost incalculably minute. Somej of this thread was cut into 
pieces an inch and a half long, and these so situated on the top 


Tliese experiments were performed in the presence of the Society* 
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of the receiver of an air-pump, that the one end of each tube 
communicated with the interior, and the other with the exterior 
of the receiver ; to make the result still more satisfactory, a few 
of the threads had their under ends bent out from the rest; 
mercury was then poured over the upper ends of the glass 
threads, and the air thereafter exhausted from the receiver; upon 
which being done, the mercury was seen entering the receiver 
through the minute tubes, and falling in drops from them. 

The efiect of this minute ductility was next tried with regard 
to glass rods of different shapes, which led to very curious 
results ; specimens of which I beg now to lay before the Society, 
and to the most particular of these I shall take the liberty of 
directing their attention. 1'^ 

1. The specimen marked A was drawn from a narrow piece of 
window glass, cut with a diamond, and of course presenting 
very sharp angles; shown in figs. 1 and 4. This thread, when 
examined with a powerful microscope, was found to present a 
flatted oblong appearance with four well marked right angles, 
fig. 1. It is very likely that this peculiar shape is the cause of 
the superior lustre of the specimens of thread drawn from win- 
dow glass ; the round crystal rod always gives a dull appear- 
ance, and the lustre brightens as the specimens assume more an 
angular form. Fig. 7 is a square piece of crystril, the threads 
square. 

2. The specimen marked B was drawn from a twisted piece 
of square glass, fig. 9. When exaniincd with the glass, the 
thread was ibund to be square, but had lost the twisted appear- 
ance of the original. 

3. The specimen marked C was drawn from a piece of fluted 
crystal, presenting four grooves, figs. 2 and 3. Tho fluted 
appearance is most distinctly retained by the spun glass, when 
placed before the microscope, fig. 2. 

4. The specimen marked 1> was drawn from a twisted piece 
of grooved glass, see fig. 5. The threads retain the same form, 
but from the number of the grooves, a powerful glass is reipiired 
to examine it. The spun glass appears to have the grooves 
straight. 

From these examples, and from more than 50 others which 
have been tried, it is proved that glass has tlie singular property 
of retaining the shape, although brought to the fluid state, and 
although di‘awn into threads at that Jiigh temperature ; and if 
the external form remain unchanged, we are entitled to conclude, 
that the internal form and arrangement will follow the same law. 

Some experiments w^ere next tried by combining glass of 
difierent colours into one rod, and then spinning it out into 
threads as before, fig. 8. The thread was always found to retain 
all the colours of the original rod unchanged, and did not pre- 
sent the smallest appearance of a break olf in any of the. colours, 
or of the slightest intermixture ; sometimes 2, 3, nd even 10 
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shasies of colour were employed at once. These circumstances 
may open up an extensive field for investigation to those philo- 
sophers who delight in speculations regarding the ultimate atoms 
of bodies, and their peculiar shape. In the whole of these 
examples of ductility we find that the atoms of the glass have a 
tendency to retain their original form although its magnitude be 
diminished ; the square, the oblong, the circular, the fluted and 
hollow rods, were still in the soft and silky threads to which they 
were spun, of the same shape as at first. Can the shape of the 
atoms, or any modification of the power of attraction, give rise 
to this '! It is evident that the same portion which occupies the 
angles of the large piece of window glass will be extended over 
the angles of the spun threads ; tind the same is illustrated in 
another point of view by the many coloured glass rod, the 
shades of which retained their order and distinctive character. 

The last ex[)erimcu1s w'ere with glass rods of different colours; 
the most of the colours appeared to liave faded by the operation, 
particularly tlie yellow, which in some trials was nearly gone ; 
the black became brown, and the purple and green were some- 
what altered ; the blue seemed to suffer no change. The white 
glass, coloured with arsenic, was very brittle. 

The most of these specimens of spun glass are remarkably 
soft, like silk, and can be easily rolled up in the manner of com- 
mon thread, and platted into ornaments. To the feel they 
resemble the hair of tlie head ; that spun from black glass has 
often been mistaken for brown hair ; it re&mbles the hair in 
another respect, for it retains the curls communicated to it by 
rolling it round a hot iron. 


— The letters A, B, C, D, in this paper, refer to the spe- 
cimens which were handed round the Society, for the inspectioa 
of the members. 


Article IX. 

A Propoml for impelling Slcani Veaaeh luj horizontal Motion 
instead of 'Circular. By W. Ritchie, AM. Rector of the Royal 
Academy at Tain. 

(To the Editor of the Annals of Pliilosojdn/.) 

SIR, 

If you consider the following speculations worthy of a place 
in the Afinals of Phi losojda/, by inserting them you will very 
much oblige, Sir, yourobedieut servant, 

William Ritchie. • 
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In the application of steam to the impelling of boats and other 
vessels, the following requisites seem still wanting : In the first 
place, to apply the whole force in the direction in which the 
vessel moves, and in such a manner as not to increase the 
breadth of the vessel, which greatly retards its velocity. In 
the second place, to apply it in such a manner as not to inter- 
rupt the motion when it is found advantageous to employ sails 
either with or without the assistance of steam. And lastly, to 
arrange the moving power in such a manner as not to injure the 
sides of canals. In considering this important subject, the fol- 
lowing method occurred to me, which appears at least worthy of 
the attention of those who are engaged in building steam vessels. 
Instead of circular motion, let a horizontal motion be communi- 
cated to two rods passing through circular apertures in the stern 
of the vessel. To the end of each of these rods, two metallfc 
plates of a convenient size are to be fixed, having their planes 
at right angles to the horizon, and moveable about strong veell- 
polished joints. When the plates are shut, they form a small 
angle with one another, and when opened to their utmost 
extent, they form about a right angle. When the rods arc 
pushed suddenly out, the valves open and present a large surface 
to the reaction of the water, which will evidently push the ves- 
sel in the opposite direction ; when the rod is drawn back, the 
valves shut, and present only a small surface to retard the 
motion of the vessel. 

Not satisfied with reasoning alone, I had recourse to actual 
experiment. Having procured a long pole, I attached to one 
end of it a pair of valves similar to what 1 have described, and 
endeavoured to impel a boat by the strength of a man. The 
success of the experiment exceeded my most sanguine expecta- 
tions. We moved with a velocity nearly equal to what could be 
produced by a man with a pair of oars, and it appeared obvious, 
that with a little practice, and a pair of such valves, the velocity 
could be greatly increased ; but whether a similar cflTect could 
be produced on a large scale, is a question which cannot well 
be solved by calculation. Experiment alone must determine the 
point. 

Should this mode be found to answer, a steam boat can be 
constructed with the same external appearance as any other 
vessel. Such a contrivance would be well adapted for boats 
moving on canals. It might also be applied with considerable 
advantage to vessels meeting with calms or contrary winds. 
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Article X. 

Some Improvements of Lamps. By James Smithson, Esq. FRS. 

(To the Editor of the Atmais of Philosophy.) 

SIR, 

It is, I think, to be regretted, that those who cultivate science 
frdtjuently withhold improvements in their apparatus and pro- 
cesses, from which they themselves derive advantage, owing to 
their not deeming them of sufficient magnitude for publication. 

jj^hen the sole view is to further a pursuit of whose import- 
ance to mankind a conviction exists, all that can do so should be 
imparted, however small may appear the merit which attaches 
to it; 

Of the Wicks of Lamps , — The great length of wick commonly 
put to lamps for the purpose of supplying the part which combus- 
tion destroys, is, on several accounts, extremely inconvenient. 
It occupies much space in the vessel, and requires an enlarge- 
ment of its capacity ; it is frequently the occasion of much dirt, 
&c. This great length of wick is totally unnecessary* 


Fig. 2. Fig. 3. Fig. 4. 



It is advantageously supplied by a tube containing a bit of 
cotton wick about its own length, or some cotton wool, fig. I, 
and at the end of which is placed a stout bit of wick or cotton 
wool, fig. 2. 

This loose end receives a supply of oil from the cotton under 
it with which it is put into contact, and when it becomes burned, 
it is easily renewed. 

A loose ring of wick may in like manner be applied to the 
argand lamp. This removes the necessity of the long tube into 
which the wicks, now used, descend, and thus greatly contracts 
this lamp in height. 

Of Wax Lamps . — Oil is a disagreea^jle combustible for small 
experimental purposes, and more especially when lamps are to 
be carried in travelling. I have, therefore, substituted wax for it. 
I experienced, however, at first, some difficulty in accomplishing 
my object. § 

The wicks of my lamps are a single cotton thread, waxed by 
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Srawinp through melted wax. This wick is placed in a burner 
made of a bit of tinned iron sheet, cut like fig. 3, and the two 
parts a a raised into fig. 4. 

This burner is placed in a china cup, about 1*65 inches in 
diameter, and 0-6 in. deep. Fragments of wax are pressed into 
this cup. But great care must be taken that each time the lamp 
is lighted, bits of w^ax are heaped up in contact with the wick, 
so that the flame shall immediately obtain a supply of #^elted 
w^ax. This is the great secret on which the burning of wax 
lamps depends. 

When the wick is consumed, the w^ax must be pierced with a 
large pin down to the l^urner, and a fresh bit of waxed cotton 
introduced. 

I employ a w^ax lamp for the blowpipe. This has, of cour||^, 
a much larger wick, and this wick has a detached end to it, as 
above described. 

Exlint^uishiug Lamps . — The best way of doing this is to 
extinguish the ignited part of the wick by putting sound wax on 
to it, and then blowing the flame out. This preserves the wick 
entire for future lighting again. 

This mode applied to candles is much preferable to the use of 
an extinguisher, or douters, to which there are many objections. 


Article XI. 

On Works in Nie/lo and the Pirotcchnia of Vcnoceio Biringuccio 
JSiennese. By the Rev. J, J. Coiiybeare. 

(To the Editor of the Annats of Philosophy,) 

BEAK SIR, nalh Easton, Oct, U, 1822. 

In Mr. Ottley's interesting and learned History of Engraving, 
vol. i. pp. 26*2 and 270, two accounts are given of the process 
used in the execution of the ornamental work termed Niello : the 
former, very short, and evidently inaccurate, from Vasari ; the 
latter from a modern virtuoso (the Count Seratti), whose state- 
ment, although more correct, is unsupported by any reference ta 
earlier authorities, not to mention that Seratti himself is (as Mr* 
Ottley with justice remarks) somewhat wanting both in accu- 
racy and in judgment. It is sufficiently known that the Niello 
(independently of the esteem in which it was once held, and the 
real merits and beauty of the works executed in it by Finiguerra 
and others) has been yet iifore ennobled by having given birth to 
the invaluable art of transferring impressions from engraved 
plates to paper. The following description, therefore, of the 
‘inode which seems to have been usually adopted for,the compo- 
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gition of the enamel (if we may so call it)^ as well as for its 
insertion into the cavities produced by the graver, may not, per- 
haps, be unacceptable to your readers. It has the merit of 
coming from an author who lived before the art was yet obso- 
lete, and who seems himself to have been a practical man of 
considerable intelligence for his day. 

The Niello,’^ he informs us, is composed by taking one 
part ^^ure silver, two of copper, and three of pure lead, which 
musliPiB fused together, and in that state poured into a long- 
necked earthenware matrass, half filled with levigated sulphur, 
the mouth of the vessel is immediately to be closed, and the 
contents left to cool. The mass which results, when levigated 
and washed, is ready for the purposes of the artist. The cavi- 
ties made by the /jurijt having been filled with it, the plate is to 
b#held over a small furnace Ted with a mixture of charcoal and 
w^ood, taking care to distribute the enamel carefully with a pro- 
per instrument. As sooji as its fusion lias taken places the plate 
is to be removed, and wdieu sufiicienily cooled is to be cleared 
by llie file, and polished by fine pumice and tripoli?' 

To the four ingredients here enumerated, the receipt given by 
Seratti adds a fifth, borax, the use of which is not Immediately 
apparent. A small portion might, perhaps, be jmt into tlie cru- 
cible containing the alloy, to cover it, and facilitate its fusion, 
but it could scarcely enter into the compositiou of the enamel 
itself, 

'J'hc Firoieclnua of liiringNicio, fioui wliich the above is 
extracted, is a hook of somewliat rare occurreace, and, for that 
reason, perhaps, has not been noticed as it deserves by those 
w ho have einploved themselves in tracing the progress of mine- 
ralogy and metallurgy. It w^as first printed at Venice in the year 
154(), and, therefore, preccilcd by 20 years the more splendid 
volume of Ch Agvicola, which on subjects immediately connected 
with mining is imcjuestiuuably more copious and instructive. 
Biringuccio, however, embraces a inucli wider range, and his 
w^ork IS certainly better calculated to illustrale tlie state of know- 
ledge at the era of its composition than that of liis (Jermau suc- 
cessor. The good Italian too manifests, if not so much of eru- 
dition, a far more lively play of the imagination. His work is 
divided into 10 books. The first treats of metals; the second, 
of semi metals, with some earthy and saline substances ; the 
third, on the assay and reduction of metallic substances; the 
fourth, on the assay and refining cliiefly viff hiuuidd^ the fifth, 
on alloys; the sixth, seventh, and eighth, on the art of casting 
metals, treating largely on all that concerns bell and cannon 
founderies ; the ninth, on distillation ; bn the arts of the workers 
in gold, copper, iron and tin-wdrediiawing, gilding; the manu- 
facture of metallic specula ; uf crucibles, of pottery, and of 
mortar ; the tenth, on nitre, gunpow^der, artillery, and iireworks. , 
This abridged table of contents will suffice to give a general 
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notion of the work. I subjoin a brief statement of such passages 
as, on a cursory perusal, appeared interesting : 

B. 1 . Under the chapter Luoghi de la Miniera,” he speaks 
slightingly of the charlatanerie of those who pretend to discover 
mines by any other than natural indices ; his directions, as far as 
they go, are very sensible. He mentions the custom of baptizing 
or dedicating the mine by the name of the deity, or of some 
patron saint. He recommends the driving an adit the 
bottom or side of the hill in preference to the older us^e of 
digging downwards from the point where the ore comes to day 
(algiorno). He mentions a productive mine of copper and Ictfid 
below Inspruck. C. DeU’Oro. He imposes strongly the dreams 
and impositions of the alchemists. C. Dell. Argento. Quotes G. 
Agricola (quere, from what work ?) as relating the discovery of a 
mass of silver ore, in one of the Saxon mines, sufficiently large 
to make a table and a seat, or stool (tripode).. He seems to have 
been acquainted with the red and grey silver ores, and with the 
usual modes of roasting and reducing them. C, Del Rame. 
Italy is in this metal richissima ; ’’ mentions the peacock and 
grey copper ores, especially the richness of the latter. C. del 
Piombo. He notices its acquiring weight (from 8 to 10 per 
cent.) by calcination, which he attributes to the loss of some 
aerial principle of levity, and illustrates the case by affirming 
that a dead body weighs more than a living one, in consequence 
of having lost the animal spirits (spiriti die sustengano la vita). 
C. De lo Stagno. He confesses never to have seen any tin ores. 
C. Del Ottone. He speaks almost with rapture of an extensive 
manufactory of brass carried on at Milan. C. Dell. Argento Vivo. 
He again ridicules the alchemists with some humour; mentions 
native cinnabar, and the method of obtaining mercury from its 
ores by distillation. C. Del Solfo. Mentions the use of sulphur 
in bleaching. C. Del Antirnonio. Speaks of its use in various 
alloys, and as an external application in medicine. C. Della 
Margassita. He suspects each of the imperfect metals to have 
its own marcasite, consisting of sulphureous matter, and the 
seeds of the metal (materia seconde et menstrui delle concettioni 
de metalli). The residuum after roasting is good only to colour 
porcelain or glass, and to cheat the alchemists. Argues against 
its being entirely (a substance capable of sublima- 

tion?) but appears to entertain the belief of his age, that mineral 
veins grow like organized bodies. C. Del Vetriolo. Describes 
the manufactory of Roman vitriol, the strongest form of which 
non Vetriolo rna Cuperosa si chiama.’^ C. Dell Alume di 
Roccha. Gives a detailed and practical account of its manu- 
factory. Mentions the district of La Tolfa as not likely to be 
exhausted before tultimo giorno del 7nondo.^* C. Deh Arse- 
nico, Orpimeiito et Risagallo. Mentions the alloys of arsenic 
. with copper, brass, and lead. Its ores come from tne Hellespont 
* and Cappadocia. Notices £he observation of li prattici mine- 
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rail,” that arsenic is mixed with almost all metallic ores, and the 
opinion that in volatilizing it carries ofF whatever silver they 
may contain, C. Della Giallaniina, Zaffara, et Manganese. 
This chapter contains the earliest mention with which I am 
acquainted of manganese. Its use, both in tinging porcelain 
and glass, and in rendering the latter colourless, is noticed. 
The chapters on gems and glass contain little of interest. Those 
on th^iiassay and reduction of metals are entirely practical, and 
show an intimate acquaintance with the detail of all the pro- 
cesses then in use. in treating of alloys, he mentions the supe- 
riority of English tin. 

The alloy for bell metal he states to contain from 22 to 26 
per cent, of tin ; that for other purposes of casting from 8 to 12. 
Enters largely into detail on the casting both of artillery and 
bells. At p. 100, he mentions a singular mode of soldering large 
bells when damaged, by carrying the curved chimney of a fur- 
nace constructed for the purpose in the direction of the fissure, 
and cementing tlie edges thus softened by the addition of 
melted bronze. This is, 1 suspect, a process never adopted in 
our bell founderics. 



Of the value of his further directions for casting, &c. I am not 
competent to judge ; they appear tolera))ly full. At p. 109, he 
mentions, that in the manufactory ol* bronze, lead was occasion- 
ally substituted in pari for tin, as being cheaper. C. del Far le 
Palle di Ferro, lie states that cannon balls of cast-iron were 
first used in Italy, by Cliarles, King of France, in his attack on 
Naples, A. D. 1495. lie mentions that some added antimony, 
others copper, and others arsenic, with the intent of rendering 
the metal more fusible, but objects thett it is rendered at the same 
time more brittle. C. di Forinare Rilievi. He appears to have 
been acquainted with all the modes of casting and modelling 
now in use. He much praises the ingenuity of a Siennese 
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artist, G. B. Priori, who invented a new species of moulds for 
easting in plaister, by covering the original statue vvith a mask 
of paper, or xzXhtx papier machae (carta pasta) and linen, stratum 
superstratum. When this was sufficiently thick and hard, it 
was cut from the statue in convenient portions ; then reunited, 
strengthened by the addition of fresh matter, and rendered 
impermeable to water by wax and asphaltuin (pece greca). 
The moulds thus produced, were light, .|)ortable, unexp|nsive, 
not liable to break, and well adapted for dieir object. C. del 
Arte Alchimica, and C. del Arte Uistillatoria. In the former of 
these, he again attacks the alchemists as to the probable attain- 
ment of their object, but allows that in their researches they 
frequently made discoveries of great interest and value. The 
latter contains nothing wliicli at the present day could inform or 
interest the chemical reader. 

C. Del Arte del Fabro Orefice. Besides the article already 
quoted on the Niello, contains directions for soldering, tempering, 
and colouring gold, and for enamelling, but nothing on the 
composition of the enamels or pastes themselves. C. del Arte 
del Fabro Harnario. Mentions the art of tinning copper vessels. 
C. del Arte del Fabro Ferrario. Treats of tlie manufactory and 
tempering of steel, of colouring, engraving, and damas(|uining 
its surface; these arts lie terms secte/s. Among other oftliese 
secrets is one for rendering iron soj'/, and irac/ah/e as lead, a 
process which uuist have been in request at a period which, 
among other works of art, produced many beautiful specimens 
of cliusing in iron. It consists in exposiiig to the continued 
heat ol‘ a furnace the iron first anointed w ith oil of bitter almonds^ 
and then coated with a paste made of w ax, asm j'ceiida, and a 
small quantity of alkali, covering the w hole with a strong lute. 
C. del Arte del Fabro JSLagnario. The composition for printer’s 
types, ho states to be six parts of fine tin, one of lead, and one 
of antimony. 

In subsequent chapters, he describes the process of recover- 
ing gold and silver from plated articles, or mineral compounds, 
by amalgamation with mercury. For this secret he states himself 
to have given a diamond ling worth 25 ducats. 

A more interesting chapter is that on the ‘‘ Pratica et Modo 
di fare li Specchi di Metallo.'^ He mentions a tradition as to 
the , existence of telescopic specula, as far back, if 1 understand 
him, as the age of Augustus. Che niostrano rimagine delle 
cose lontane et non delle propinque.” He treats also of burning 
specula, of one especially belonging to a German, by which gold 
was kept in a state effusion, lie mentions another (telescopic?) 
speculum, said to have existed at Tunis. 11 quale era tanto 
lucido, die del piu alto della Rocca voltan dolo verso il Porto 
della Goleta vi si discernava tutti le navi che varauo surte, et 
tuite le genti che arano con esse, et de che colori et habiti eran 
vestiti ; certo credo che fusse con questi trovata la prospettiva 
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pratica di Pittori et la ragioni d’essa.” (Or was this a diminish*- 
ing mirror ?) His secret for the composition of metallic mirrors 
is, three parts tin, and one copper. Upon this alloy, when in 
fusion, throw (for every pound) one ounce of tartar, and half an 
ounce of arsenic/' 

The chapters on the art of potteiy, and making lime, appear 
to contain nothing remarkable. The same may, perhaps, be 
said of the chapters relating to artillery and fireworks ; but with 
these subjects, I have no acquaintance. 

Jhe concluding chapter is perfectly characteristic of the Ita- 
lian. Del Fuocho che consuma et non fa cenere, et e potente 
pui che altro fuoco, del quale ne e Fabro el gran Figliol di 
Venerc/' 

Chealtro dir nonvirole che cupido.” 

Upon the whole, although this scarce volume from its meagre- 
ness and imperfections forms a singular contrast to the bulk and 
fullness of detail which might be expected in a metallurgical 
ehcyclopaidia of the present day, it is unquestionably for its age 
a work of no common merit and interest; and the author is 
fairly entitled, from his practical intelligence and industry, to be 
ranked among those who contributed to realize the almost pro- 
phetic verse of his immortal countryman : 

“ Espcrienza 

Ch’ Esser suol fonte a i rivi di nostri arti.” — (Dante Paradiso.) 

I subjoin the account of the manufactory of Niello from the 
original : Nicllasi ancora per orjnamento tie lavori certi intagli 

o profili et questo prima si corapone pigliaiido una parte di 
argento fino, due di rariio, et tre di piomoo fiuo, et in un vaso di 
terra che habbi el colio stretto et longo sempee la meta di solfo 
maciuato, et sopravi si gitla fusi gli detti metalli, et con terra 
subito nicssi si chuida la boccha del vaso, et benissimo si 
riinena, Dipdoi freddo rompendo il vaso se ne cava et netta, et 
lavasi et alhn si macina, et adoperasi riempiendo li vacui de 
lavori che s'vuole, et a nn fornclletto fatto di carboni grossi con 
alquanto di fiamme di legna et con uno mantachetto soffiandovi 
dentro savoiva et si fa sopra al lavoro vostro scorrere collocan.- 
dolo alquanto con uno legnetto o ferro quando e scorso, et si 
cava et lassa freddare. Dipoi cosi fatto con una lima levando el 
superfluo si senopre, et con una poca di camra et pomice sottile 
si pulisce, et con la terra di tripoli fregandolo si fa lucido et 
bello/'-~(P. 135.) 

The Pirotechnia"'^ was a second time printe^ at Venice, A. D. 
1550, w^ith the original wood-cuts, and^some alterations in the 
orthography. A French translation appears to have been printed 
at Paris, A. D. 1572. The author is sfpoken of with commenda- 
tion both by Agricola (in his preface), and Cardan (De Subtil). 
The former terms him an eloquent writer, which is true to a cer- • 

^ * i?ce also Brunet’s Diet, Bibliographiq[ue, artido Biringuccio. 

Senes, vol.iv. 2 b 
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,tain extent, though his eloquence, in spite of his origin, be not 
indeed of the purest Tuscan. I had almost forgotten to state, 
that Venoceio jBiringuccio was a native of Sienna. 

I am, dear Sir, yours truly, 

J. J. CoNYBEARE. 


Article XII. 

Analyses of Books. 

Philosophical Transactions of the Itoijal Society of London, for 

1822. Parti. 

We have to apologize for so long delaying to analyze this part, 
which contains a series of papers of great importance ; two of 
the most interesting, however, have already been inserted at 
length in the three preceding numbers oi the Amials. 

I. The liakerian Lecture. — An Account of Lxpernnenls to 
determine the Amount of the Dip of the Magnetic 'Needle in Lon- 
don^ in August 1821 ; with Remarks on the lust rumoUs which are 
usually employed in such Determinations. By Capt. Edward 
Sabine, of the Royal Regiment of Artillery, FRS. 

Capt. Sabine remarks, that the increased attention which has 
been given of late years to the subject of magnetism, and the 
consequent advance that lias been made in the science, render 
it desirable that a greater degree of accuracy should be obtained, 
in the observation of its terrestrial phenomena, than has hitlierto 
been the case. The instruments for ascertaining the dip of the 
needle, it is staled, have received little or no improvement dur- 
ing the last 50 years, and produce results, which, with every 
precaution, can be considered as approximate only. 

After describing the imperfections in the instruments alluded 
to, and explaining the errors which originate in them, the author 
proceeds to give an account of a dipping-needle, which he 
requested Mr. Dollond to make, on a construction suggested by 
Jh'of. Meyer, of Gottingen ; as well as of the mode of observa- 
tion therewith. The needle is a parallelepiped on of eleven 
inches and a half in length, four-tenths in breadth, and one- 
twentieth in thickness ; the ends are rounded ; and a line marked 
on the face of the needle passing Ihixiugh the centre to the 
extremities, answers the purpose of an index. The cylindrical 
axis on which the needle revolves, is of bell' metal, terminated, 
where it rests on the agate planes, by cylinders of less diameter; 
the finer these terminations are made, so long as tliey do not 
bend with the weiglit of the needle, the more accurate will be 
the oscillations ; small grooves in the thicker part? of the axis 
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receive the Y’s, which raise and lower the needle on its sup- 
ports, and ensure that the same parts of the axis rest in each 
observation on the j)lanes. A small brass sphere traverses on a 
steel screw, inserted in the lower edge of the needle, as nearly 
as possible in the perpendicular to the index line passing through 
the axis of motion ; by this mechanism, the centre of gravity of 
the needle, with the screw and sphere, maybe made to fall more 
or less below the axis of motion, according as the sphere is 
screwed nearer or more distant from the needle, and according 
as spheres of greater or less diameter are employed. The object 
proposed in thus separating the centres of motion and gravity, 
is to give the needle a force arising from its own weight to 
assist that of magnetism in overcoming the inequalities of the 
axis, and thus to cause the needle to return, after oscillation, 
with more certainty to the same point of the divided limb than 
it would do w^ere tlie centres strictly coincident,” 

The centres of motion and of gravity not coinciding, the 
position wliich the needle assumes, when placed in the magnetic 
meridian, is not that of the dip : but the dip is dcducible, by an 
easy calculation, from observations made with such a needle, 
according to the following directions : 

If the needle has been carefully made, and the screw inserted 
truly as described,” two observations made in the magnetic 
meridian are sufficient for the determination of the dip, the two 
faces of the needle being successively towards the observers, 
renewing the position of the axis on its supports in such a man- 
ner that the edge of the needle which is uppermost in the one 
observation becomes lowermost in the other ; the angles which 
the needle makes with the vertical in tliese two positions being 
read, the mean of the tangents of those angles is the co- tangent 
of the dip. Hut when needles are used in which this adjust- 
ment has not been made, or where its accuracy cannot be relied 
on, four observations are required ; two being those which are 
already directed ; tlie two others are similar to them, but with 
the poles of the needle reversed ; calling then the first arcs F 
and f, and those with the poles reversed G and g, and taking 

tang. F -j- tan. /" = A 
tang, F — tail.]/’ = B 
tang. G -h tan. g = G 
tang. G — tan. g = D 

« * = twice the co-tangent of the dip.” 

U+D B+D . 

The instrument in which the needle was tried is already 
describcjd in the Philosophical Transajctions for 1819, p. 132, and 
several improvements which have since been added, in the 
Appendix to Capt. Parry's Voyages of Discovery, pp. 107, 139, • 
gcc.” 

^^The experiments w^ere made in the nursery-garden in the 

2 B 2 
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Regent’s Park, by permission of Mr. Jenkins, the proprietor. 
The situation is in all respects an eligible one, being far removed 
from the neighbourhood of iron.” 

The results by three different methods collected into one 


view, are as follow, viz. 

By 10 experiments with Meyer’s needle 70^ 02*9' 

By the times of oscillation in the magnetic meridian, 
and in the plane perpendicular to it; mean by 

three needles 70 04*0 

By the times of vertical and horizontal oscillation. 70 02<! 


Whence 70® 03' may be considered as the mean dip of the 
needle towards the north in the Regent’s Park, in August and 
September, 1821, within four hours of noon, being the limit 
within which all the experiments were made.” 

As the observations of Mr. Nairne in 1772, and of Mr. Caven- 
dish in 1776, give an approximation of 72® 25' for the dip in 
1774, we obtain, it is stated, 3*02' as the mean annual rate of 
diminution between 1774 and 1821 ; and if w^e take Mr. Whis- 
ton’s determination of the dip in 1720, 75® 10^, wo obtain 
between the years 1720 and 1774, an annual diminution of 3*05'. 

Capt. Sabine says, in conclusion, there appears reason to 
presume, from the preceding experiments, that tlie dip itself 
may be determined by Meyer’s needle within a much smaller 
limit of uncertainty than has hitherto been the case by needles 
of the usual construction.” 

11. Some Positions trspecting the Influence of the Voltaic Bal-- 
tery in obviating the Effects of the Division of the Eighth Pair 
^of^erves. Drawn up by A. P. Wilson Philip, TNID. FRS. Edin. 
''(Communicated by B. C. Brodie, Esq. FTIS.) 

This short paper appears to establish two momentous an'd 
novel facts in physiology; we shall give the principal results of 
Dr. Philip’s investigation in his own words, distinguishing the 
important circumstances by the italic character. 

In some experiments in which the nerves of the eighth pair 
were divided in the neck of a rabbit, and the ends not displaced^ 
and the animal was allowed to live some hours, it was found that 
food swallowed immediately before the division of the nerves, 
was considerahly digested^ even when the divided ends of the 
nerves had retracted to the distance of a quarter of an inch from 
each other.” 

In other experiments in which, after the division of the 
nerves, the divided ends^ had been turned completely away from 
each other j little or no perfectly digested food^ when the animal 
was allowed to live some hemrs, was found in the stomach ; and the 
longer the animal lived, the smaller was the proportion of digested 
. food found in the stomach ; the great mass having the appear- 
• ance of masticated food, which was not sensibly lessened in 
quantity, however long the animal lived. In an experiment in 
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which, under such circumstances, the stomach was exposed, from 
the time of.the division of the nerves, to the influence of a vol- 
taic battery sent through the lower portion of the divided nerves, 
its contents were apparently as much changed as they would have 
been in the same time in the healthy animal. The change was also 
of the same kind, the contents of the stomach assuming a dark 
colour, and those of the pyloric end being more uniform, and of 
a firmer consistence than those of the central and cardiac por- 
tions of the stomach ; while the whole contents became less in 
quantity.” 

On some Alvine Concretions found in the Colon of a Young 
Man in Lancashirey after Death, By J. G. Children, Esq. FRS. 
&c. &c. (Communicated by the Society for Promoting Animal 
Chemistry.) 

An abstract of this paper has already been given in the Annals 
for January last, p. 75, but we may add the following particu- 
lars ; The concretions were found lodged in the arch of the 
colon, the coats of which were much thickened and formed into 
a sort of pouch, where they lay. The peritoneum was but little 
inflamed, the other viscera were healthy. The unfortunate sub- 
ject of the paper never look a single repast without oatmeal in 
some shape or other, and the concretions consist of alternating 
concentric layers of a velvety fibrous substance from the inner 
coat enveloping the farina of the oat, and of phosphate of lime, 
together with the ammoniaco-magnesian phosphate. 

IV. On the Concentric Adjustment of a Triple Object Glass, 
By William Hyde Wollaston; Ml). VP’KS. 

Dr, W ollastoii here describes a method of correcting the 
central adjustment of a trijilc object-glass which appears not to 
have been used for that purjmse, but for the details of which we 
must refer our readers to the paper itself, as they would be use- 
less without the accompanying plate. The principle and its 
result are explained as follows : 

When any bright object is viewed through a glass of this 
construction, without an eye-glass, there may be observed at the 
same time with the refracted image, a series of fainter images, 
that are found by two reflections from the different surfaces ; 
and as the position of each of these images is dependent on the 
curvatures of that pair of surfaces by which it is formed, they 
appear at different distances from the object glass. Since the 
number of surfaces is six, the number of binary combinations of 
these surfaces is 15 ; and just so many images formed by reflec- 
tion may be discerned. It is inunifest, that if the glasses be duly 
adjusted to each other, so that their tpxes are correctly coinci- 
dent, then this series of images must be all situated in the same 
straight line ; and conversely, that any defective position may 
be immediately detected by a derangement of the line of 
images.” 

By these guides alone, I have now so repeatedly restored 
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my object-glass to correct performance after having removed it 
from its cell [in a telescope of 45 inches focus, made by Dollond 
ill 1771], that I may venture, with considerable confidence, to 
recommend trial of the method to those who wish to perfect 
glasses of this construction/’ 

V. On a new Species of Rhinoceros found in the Interior of 
Africa^ the Skull of which bears a close Resemblance to that found 
in a Fossil Slate in Siberia and other Countries, By Sir Everard 
Home, Bart. VPllS. 

It has been hitherto asserted,” we ai'o informed in the com- 
mencement of this paper, as one of the most curious circum- 
stances in the history of the earth, that all the bones that are 
found in a fossil state, differ from those belonging to animals 
now in existence ; and I believe that this is generally admitted, 
and that there is no fact upon record, by which it has been abso- 
lutely contradicted; but the observations I am about to state 
respecting this rhinoceros, illustrated by the drawings that 
accompany them, will go a great way to stagger our belief 
upon this subject/’ 

The skull of the animal belonging to this new species of 
rhinoceros, now living in Africa, ivas brought to this country by 
Mr. Campbell, one of the missionaries sent there from the Lon- 
don Missionary Society, and is deposited in their Museum in the 
OldJewry/’ 

Sir Everard then proceeds to give, from Mr. (-ampbeH’s memo- 
randa, an account of the locality and habits of the animal, bat 
as the substance of these has already appeared in various publi- 
cations, we shall jiass to the description of the skull. This is 
shown, with the assistance of two engravings, to bear so close 
a resemblance to the fossil skulls from Siberia, as to leave no pro- 
minent characteristic mark between them ; ” whence the author 
is led to believe, that although many animals belonging to 
former ages may be extinct, they are not necessarily so : no 
change having taken jiluce in our globe, which had destroyed 
all existing animals, and, therefore, many of thtnii may be actu- 
ally in being, although we have not been" able to discover them.” 
After arguing from the existence in Afiica of immense tracts of 
country yet unexplored, that “ we liave no right to assume that 
large animals, although not met with, do not exist ; ” he gives 
the following particulars of the migration of an animal of another 
kind, as explaining in what way particular animals may elude 
our inquiry at one time, and at another be brought within our 
reach.” 

Mr. Campbell says, he found that the wild ass or qnagga, 
migrates in winter from the Jtropics to the vicinity of the Malule- 
veen river, which, though further to the soutli, is reported to be 
warmer than within the tropic of Capricorn, when the sun has 
^•retired to the northern hemisphere. He saw bands of 200 or 300, 
ill travelling south, when on his return from the vicinity of the 
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tropic ; and various Bushmen, as he proceeded south, inquired 
if the quagsjas were coming. Their stay lasts from two to three 
months, which in that part of Africa is called the Bushmen's 
harvest. The lions who follow them are the chief butchers. 
During that season, the first thing a Bushman does on awaking 
is, to look to the heavens to discover vultures hovering at an 
immense height ; under any of them he is sure to find a quagga 
that had been slain by a lion in the night." 

These are succeeded by observations on the docile and tame- 
able character of the elephant, and on the savage and stupid nature 
of the rhinoceros, w^hich are followed by some inferences respect* 
ing the latter subject, from the diminutive cavity of the cranium, 
and consequent smallness of the cerebrum in the last-mentioned 
animal. An account of the manners and habits of the Asiatic 
rhinoceros, kept for three years in the menagerie at Exeter 
Change, is subjoined; and the paper concludes as follows : 

I’he account in the Bible of an unicorn not to be tamed, 
mentioned by Job, has so great an affinity to this animal, that 
there is much reason to believe that it is the same, more espe- 
cially as no other animal has ever been described so devoid of 
intellect. In that age, the short horn might readily be overlooked, 
as it cannot be considered as an offensive weapon ; and the 
smoothness of the animars skin w'ould give it a greater resem- 
blance to the horse than to any other animal." 

VI. Extract of a Lettcrfrom Capt, Basil Half RN. FRS. to 
William llt/de ivollaston, MD. FRIS. containing Observations of 
a Comet seen at Valparaiso, 

VII. E/cnienls ofCapt, llalVs Comet. By J. Brinkley, DD. 
FRS. and MRIA. and Andrew’s Professor of Astronomy in the 
University of Dublin. (In a Letter addressed to Dr. Wollaston.) 

This comet, whicdi had been seen by astronomers in Europe, 
before it passed its perihelion, remained visible at Valparaiso for 
33 days, and Capt. Hall has furnished a valuable set of observa- 
tions on it, from which Dr. Brinkley has deduced its elements 
by an impi oved mode of Ccilculation. On April 8, 1821, it was 
distant nearly 1*41 from the earth, the sun’s distance from the 
earth being unity, and on IMay 3, when last seen, about 2‘b4, It 
is interesting to astronomers on account of its small perihelion 
distance ; out of IK) comets in Delanibre’s Catalogue, the orbits 
of which have been computed, there are only three that pass 
nearer the sun. In this, as w^ell as in its great inclination, this 
comet agrees with that observed in 1593, whence it is probable 
that they are the same. Some sketches of it by Capt. Hall are 
annexed to his letter in a plate. • . . . 

VIII. On the Electrical Phenomena exhibited in vacuo. By 
Sir Humphry Davy, Bart. PUS. 

It is remarked in the commencement of this highly interesting 
paper, that the relations of electricity to heat, light, and chemir 
cal attractions, together with the discovery of its connexion 
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with magnetism, have opened an extensive field of inquiry in 
physical science, and have imparted much additional interest to 
electrical investigations. 

Is electricity a subtile elastic fluid? Or are electrical effects 
merely the exhibition of the attractive powers of the particles of 
bodies ? Are heat and light elements of electricity, or merely the 
effects of its action ? Is magnetism identical with electricity, or 
an independent agent put in motion or activity by electricity? ’’ 
The solution of these queries, it is observed, “ is of the high- 
est importance, and though some persons have undertaken to 
answer them in the most positive manner,’’ yet there are f»w 
sagacious reasoners who think that our present data are suffi- 
cient for decision in such abstruse parts of corpuscular philo- 
sophy. 



It appeared to me,” continues Sir Humphry, an object of 
considerable moment, and *oiie intimately connected with all 
these queries, the relations oj electricilij to space, as ueat'ly void of 
matter as it can be made on the surface of the earth Walsh and 
Morgan had concluded from their experiments, that the electrical 
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light was not producible in a perfect torricellian vacuum ; and 
the latter that such a vacuum likewise prevented the charging 
of coated glass; but it being well known that very rare 
vapour of mercury exists in the most perfect vacuum of that 
nature that can joe made. Sir H. could not help doubting the 
perfect accuracy of these results, and resolved not only to exa- 
mine them experimentally, but likewise, by using a compara- 
tively fixed metal in fusion for making the vacuum, to exclude, 
as far as was possible, the presence of any volatile matter/' 

The apparatus that he employed con’sisted of a curved glass 
tttbe A 1>, with one leg A closed, and longer than the other. In 
this closed leg, a wire of platinum B was hermetically cemented, 
for the purpose of transmitting the electricity ; or to ascertain 
the power of the vacuum to receive a charge, a small cylinder of 
tin or platinum foil E was placed as a cap on tubes not having 
the wire B. The 0 ])en end 1), when the closed leg had been filled 
with mercury or fused tin, the surfice of which stood at C, was 
exhausted tlirough the stop-cock F connected by the moveable 
tube G with an excellent air-pump ; and in some cases to 
ensure greater accuracy, the exhaustion was made after the tube 
and apparatus had been filled with hydrogen." 

Operating in this way, it was easy to procure a vacuum 
either of a large or small size : and by using recently distilled 
quicksilver in the tubes, and boiling it in vacuo six or seven 
times from the top to the bottom, and from the bottom to the 
top, making it vibrate repeatedly by striking it with a small 
piece of wood, a column was obtained in the tube free from the 
smallest particle of air but vapour of mercury was sometimes 
produced, filling a minute globular space, to discover the cause 
of w^hich gave the author a great deal of trouble. 

He found that in all cases when the mercurial vacuum was 
perfect, it was permeable to electricity, and was rendered lumi- 
nous by either tlic common spark, or the shock from a Leyden 
jar, and the coated glass suiTouiiding it became charged ; but 
the degree of intensity of these phenomena depended upon the 
temperature. When the tube was very hot, the electric light 
appeared in the vapour of a bright-green colour, and of great 
density; as the temperature diminished, it lost its vividness ; and 
when it w as artificially cooled to 20° below zero of Fahr. it was 
so faint as to require considerable darkness to be perceptible." 
The change communicated to the metallic foil was likewise 
higher, the higher the temperature, which, like the other pheno- 
menon, must depend upon the difierent density of the mercurial 
vapour. '* 

A very beautiful phenomenon occurred in boiling the mer- 
cury in the exhausted tube ; which'^showed the great brilliancy 
of the electrical light in pure dense vapour of mercury. In the 
formation and condensation <>f the globules of mercurial vapour^^ 
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the electricity produced by the friction of the mercury against 
the glass was discharged through the vapour w’th sparks so 
bright as to be visible in day -light. 

When the minutest quantity of rare air was introduced into 
the mercurial vacuum, the colour of the electrical light changed 
from green to sea-green, and by increasing the quantity, to blue 
and purple : in low temperatures, the vacuum became a much 
better conductor. 

The results were precisely the same, when a difficultly fusibk 
amalgam of mercury and tin w as used as when p 're mercury was 
employed, and in a vacuum above fused tin, the same phenomefia 
were also exhibited. Electrical and magnetic repulsions and 
attractions took place as they would hav^' done in air. It was 
ascertained that the feebleness of the light in the more 
perfect vacuum w^as not owing merely to a smaller quan*'tv of 
electricity passing through it ; foi tin one discharge which 
produced a faint green light in the up* part of the tube, pro- 
duced a bright parple light in the lowe part, and a strung spark 
in the atmosphere.’' 

Pure olive oil and chloride of antimony were severally tried in 
the vacuum, and it was found ‘‘ that the light produced by the 
electricity passing through the vapour of the chloride was much 
more brilliant than that produced by it in passing through the 
vapour of the oil ; and in the last it was more brilliant than in 
the vapour of mercury at common temperatures : the lights 
were of different colours, being of a pure wdiite in the vapour of 
the chloride, and of a red, inclined to purple, in that of the oil ; 
and in both cases permanent elastic fluid w^is produced by its 
transmission.” 

Sir IL Davy observes, The cW^ of the dinii ,ution of the 
density of vapours by dimin’ tion of teinper<iijre has not ac- 
curately ascertained; but I have no doubt, fn^'n the experi- 
ments of Mr. Dalton, and some I ha’^e uu.je inyseJ^ diat it is 
represented by a geometrical progre^’ on ; the decrcmonis of 
temperature being in arithmetical progression ; and in three jiure 
fluids that I operated upon (w .ter chloride of phosphorus, and 
sulphuret of carbon), the ratio seemed nearly uniform for the 
same number of degrees below the boiling point ; and (taking 
intervals of 20 degrees of temperature) *369416. Upon this 
datum. Sir Humphry was obliged to Mr. Babbage for the calcu- 
lation, that considering the clastic force of vapour of w^ater at 
62” to be equal to raise by its pressure about *45 of an inch of 
mercury; the relative strengths of vapour will be, reckoning the 
boiling points all from 52^^, for mercury at 600°, 000015616; for 
oil at 540°, 0016819 ; for qhloride of antimony at 340°, 01692 ; 
and for tin at 5000°, 37015 preceded by 48 zeros. These num- 
bers are given to show how minute the quantity of matter must 
♦Tbe in vapours where its effects are distinct upon electrical phe- 
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nomena, especially with respect to mercury artificially cooled, 
and iu vapours from comparatively fixed substances. 

The diminution of the temperature of the tovricellian vacuum, 
to as low as about 20°, appeared to diminish its power of transmit- 
ting electricity; but between 20® above and 20® below zero, the 
lowest temjxu'atiire that could be pioduced by pounded ice and 
muriaK^ of lime, t)ie power seemed stationary, and nearly the 
same as that o^' the vacuum above tin. At all temperatures 
i 200®, ii './carial vacuum was a much worse conductor 
than **ti;-,hly ra/en* 'I n..’ 

It IS ev’ucnt from these general results,’’ the author conti- 
nues, that the ligh^ (and pro])abIy the heat) generated in elec- 
trical discharges d ipend^ pri/icif^vc/h/ on some properties or 
substances belonging to tlie pi^nderable matter through which 
it oass('S : ljut they })rove likevvise that space, where there is no 
api^.iciable cjuantity of this matter, is capable of exhibiting 
electrical ;.-aeiioinciia ; and, nnder this point of view, they are 
favourable to the idea of the ])l3eiioniena of electricity being pro- 
duced by a liighly subtile Iluid or fluids, of which the particles 
are repulsive, with respect to each other, and attractive of the 
particles of other matter.” 

To this succeed some liirther observations on the nature of 
electrical phenomena and their ndations, which arc terminated 
by a remark, that tlie luminous appev.rauces of electrical action 
must be considered as secondary, while the uniform exertions of 
aTtractibiJs and repulsions, under all circumstances, point them 
out as primarj and invariable ])heiiomcna of electricity. This 
valuabK uonmnmication is then concluded by the important 
statement, that recently distilled mercury which has been after- 
war ! b«d'.ed mi ^ eolej in tiie atmosphere, and ivhich presen Is a 
prrfccthf snanilh in a harorr-^lev /nU% emits air W'hen 

,r- ' v icated in vacue , and an instance is given in which the 
nieti'* as ^n served to imb i ir. 

\ [iff 'niaii Lvefare,— On ///l Analonnral Struct are of the 
Pi/c: 1 Hast ruled, hi/ Aiicrosropicat Drawings, executed by 
F. Hauer, //. Sir Lverard Home, Hart. VPRS. 

The c(/iilents of this ltu:turo would bo unintelligible without 
the engravings, in which the structure of the visual organ is 
minuiely and boantifully delineated. 

X. Letter from John Pond, Esq. Astronomer Royal, to Sir 
H. Davy, Barf, PliS. relative to a Derangement in the Mural 
Circle at the Royal Observatory. 

As the amount of error occasioned by this derangement has 
been stated by Mr. Pond in the Preface to the Greenwich 
Observations for 1820 ; and as the derangement itself has been 
rectified by Mr. Troughton, it is unnecessary to abridMlhis letter. 

XI. On the Finite Extent of the Atmosphere. By Dr. Wol- 
laston, VPRS. 
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This admirable paper is printed entire in the last number of 
the Annals.^ 

XII. On the Expansion in a Series of the Attraction of a Sphe^ 
raid. By James Ivory, MA. FRS. 

This elaborate paper does not admit of profitable abridgment. 
The author suggests, in the conclusion, that Laplace’s theory of 
the figure of the planets will probably be found to hinge on 
this proposition, that a spheroid, whether liomogeneous or hete- 
rogeneous, cannot be in equilibrium by means of a rotatory 
motion about an axis, and the joint effect of the attraction of 
its own particles, and of the other bodies in the system, unless, 
its radius be a function of three rectangular co-ordinates.’’ 

XIII. On the late extraordinary Depression of the Barometer. 
By Luke Howard, Esq. FRS. 

Mr. Howard has already stated the amount of this remarkable 
depression in the Annals for February lust, p. 160. Among other 
observations respecting it in this paper, whicli is illustrated by a 
plate of the autographic curve of the barometric variations, are 
the following: It will be seen that this great depression was 

E receded by abrupt changes, fluctuating for 30 days, chiefly 
etweeii 29‘5 and 30 inches, during a continuance of stormy 
weather; and that the depression itself was 14 or 15 days in 
progress from the point of 30 inches, to that from which it finally 
rose in three days. The rain for these two months is 10*10 
iriclies, a quantity without precedent in the same space of time 
at London ; that is to say, without one on record.” 

XIV. On the anomalous Magnetic Action of Hot Iron between 
the White and Blood-red Heat. By Peter Barlow, Esq. of the 
Royal Military Academy. (Communicated by Major Thomas 
Colby, of the Royal Engineers, FliS.) 

Certain theoretical results relative to the magnetic action of 
iron, obtained by Mr. Bonnycastle, induced Mr. Barlow to ascer- 
tain the relative attraction which difibrent species of iron and 
steel had for tlie magnet. The following are the results of his 
experiments for that purpose, assuming the tangents of the 
angles formed by the deviation of the needle when acted upon 
by equal-sized bars of the several descriptions of metal placed 


* The following investigation of the same subject by a method entirely difTerent from 
Dr. M’^ollaston’s, has been pointed out in a contemporary Journal : 

The highest portions of the atmosphere, which is carried round in 23 hours and 56 
minutes, by the rotation of the earth about its axis, would be projected into space, if 
their centrifugal force at tliat distance were net less than their gravitation towards the 
centre. But the centrifugiJ force is directly as the distance, while the power of gravity 
is as its square. Consequently whey the centrifugal force at the distance of 6*6 radii of 
the earth is augmented as many times, the corresponding gravitation is diminished by 
its square, or 43*7 times, their relative proportion being thus changed to 289. Now tlie 
centrifugal force being only the 2b9th part of gravity at the surface of the equator, it 
will, therefore, just balance this poiver at tlic distance of 6*6 radii from the centre, or at 
tfee elevation of 22,200 miles.” — ^Leslie on Meteorology, Supplement to the Encyclo- 
f)sdia Britannica, vol. v. p. 325.) 
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in the direction of the dip, as the measure of the disturbing 
power. 

Magnetic power. 


Malleable iron 100 

Cast iron 4^ 

Blistered steel, soft. * 67 

Blistered steel, hard 63 

Shear steel, soft 66 

Shear steel, hard . * 53 

Cast steel, soft 74 

Cast steel, hard 49 


It being obvious from these experiments that the intensity of 
the* magnetic power was in proportion to the softness of the 
metal, the author became desirous of determining the magnetic 
relations of each variety when rendered perfectly soft by being 
heated in a furnace. With this view, bars of each substance, of 
equal size, were rendered white-hot, when it was found that their 
powers, as was anticipated, agreed nearly with each other. 

While carrying on these experiments,^’ says Mr. Barlow, 

it had been observed, both by Mr. Bonnycastle and myself, 
that between the white heat of the metal, when all magnetic 
action v/as lost, and the blood-red heat, at which it was the 
strongest, there was an intermediate state' in which the iron 
attracted the needle the contrary way to what it did when it was 
cold, viz. if the bar and compass were so situated that the nortk 
end of the needle was drawn towards it wlien cold, the south 
end was attracted during the interval above alluded to, or while 
the iron was passing through the shades of colours, denoted by 
the workman the bnght-red and red heat.’’ 

Aftei noticing the results hitherto obtained relative to the 
magnetic action of heated iron, and showing how the contradic- 
tory statements on the subject may be reconciled, by supposing 
that the ol)servations were made with iron at different degrees 
of heat, Mr. Barlow proceeds to describe some preliminary 
experiments on the anomalous attraction of heated iron wdiich 
takes place while the metal retains the bright-red and red heat;’^ 
and he then gives a table containing the results of a regular 
series of experiments on the subject, amounting in number to 38. 
These experiments were all made with bars of cast and of 
malleable iron inclined in the direction of the dipping needle, 
and, what is somewhat unappropriately called, the negative attract 
iion was found to be the greatest where the natural attraction 
was the least; that is, opposite thes^ middle of the bar, or in the 
plane of no attraction. With the bar inclined at right angles to 
its former position, the results were not so strongly marked 
as in the experiments just mentioned. 

Mr. Barlow shows from experiment, that these singular effects 
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on the compass needle jvere not caused by the heat itself, inde- 
pendently of the iron, and modestly terminates his communica- 
tion with the following remarks : 

The only probable explanation which I can offer by way of 
accounting tor these anomalies is, that the iron cooling faster 
towards its extremities than towards its centre, a part of the bar 
will become magnetic before the other part, and thereby cause a 
different species of attraction ; but I must acknowledge that this 
will not satisfactorily explain all the observed phenomena. The 
results, however, are stated precisely as they were noted down 
during the experiments, and others more competent than myself 
will probably be able to deduce the theory of them/' 

XV. Observations for ascertaining the hength of the Pendulum 
at Madras in the East Indies^ Lat. 13^^ 4^^ 9*1'^ 1^, with the Con- 
elusions drawn from the Hame. By John Goldingham, Esq. 
FRS. 

The pendulum and accompanying apparatus, witli which these 
observations were made, w^ere precisely (lie same, in all their 
parts, as those used by Capt. Kater at the different stations in 
the trigonometrical survey of England, and which have been 
described in the Philosophical Transactions for 1819. The 
results obtained with them w^ere as follows : 

By the first series of observations, the length of the seconds 
pendulum at Madras was 39’02(j323t)87 inches ; by the second 
series, 39*02()280447 inches. 

The mean of both is 39*020302 inches, being, according to 
Sir George Shuckburgh's scale, tlie length of the seconds pen- 
dulum by these experiments at Madras in lat. 13° 4' 9*1" N. at 
the level of the sea, in vacuo, and at a temperature of 70° of 
Fahrenheit.” 

“Then comparing this length with 39*142213 inches, the 
length in latitude 51° 3P 8*4" N. as before stated, the diminu- 
tion of gravity from the pole to the equator will be *0052894, 

and the ellipticity nearly.” 

XVI. Account of an Assemblage of Fossil Teeth and Bones 
discovered in a Cave at Kirkdatcy in 1 orkshirc. By the Rev. 
W. Buckland, Professor of Geology in the University of Oxford, 
&c. &c. 

This highly interesting paper has already appeared in the 
Annals, 

XVI I . Communication of a curious Appearance lately observed 
upon the Moon. By the Rev. Fearon Fallows. (In a Letter 
addressed to John iWrovf, Esq. FRS.) 

Mr. Fallows, who is the .Jistronomer at flie new observatory 
founded at the Cape of Good Hope, observed on Nov, 28, 1821, 
a whitish spot on the dark part of the moon’s limb, sufficiently 
Jaminous to be seen with the naked eye, and which now and 
then seemed to flash with considerable lustre. When ^examined 
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with an achromatic telescope, four feet Igng, and magnifying 100 
times, it seemed like a star of the sixth magnitude, with three 
other spots much smaller, one of which was more brilliant than 
that first noticed. The largest was surrounded b) a nebulifes 
appearance, which could not be perceived about the smallest 
and the two others were similar to faint nebulee, increasing- in 
intensity tow^ards the middle, but without any defined luminous 
point. On the 29th, the large spot was as bright as before, two 
others were nearly invisible, and the small brilliant one had 
disappeared. 

* X VIII. On the Difference in the Appearance the Teeth and 
the Shape of the Skull in different Species of Seals, By Sir 
Everard Home, Bart. VPBS. 

This notice is accompanied by three plates, showing the great 
difRjrence existing between tlie skulls and teeth of three seals ; 
one from the South Seas, another from the Orkney Isles, and a 
third from New Georgia. Sir Everard conceives that the know- 
ledge they impart will be an advantage, when fossil remains of 
the seal shall be met with. 


The mean height of Six’s thermometer, in the year 1821, is 
stated in the M(*tcorological Journal kept at the Society’s 
apartments, to have been 51-8° ; the mean height of the baro- 
meter 29*8() in. ; and the quantity of rain for the year 23*567 
inches. 


2. A Letter to Sir Hinnplmj Davy^ Bart, President of the 
Boynl Society, S(\ tSr« on the AppUcatioi of JSlaehinery to the 
Purpose of Cu/eulating and Printing Mathematical Tables, 
From Charles Babbage, Esq. MA. FHS. L. & E, Member of 
the Cambridge Philosophical Society, Secretary of the Astro- 
nomical Society of London, and Correspondent of the Pliilo- 
nuithic Society of Paris. London, 1822. 

We had occasion, a few months since, to notice a work, in 
which is detailed the progressive improvement and present high 
state of perfection and importance of the Steam-Engine, a 
machine which has been productive of such stupendous effects 
in its application to the arts and manufactures. We have uovT 
to state the applications of an invention in mechanics, which is 
calculated, extraordinary as it may appear, to produce as momen- 
tous consequences in science, by tlid substitution of its move- 
ments for intellectual labour, as thosi;^ to which the steaiu'-engiue 
has given rise, in the arts of civilized society, by the abridgixmt 
of bodily toil. ^ ^ 

The rank which Mr. Babbage sustains as a mathemati,-. 
piau must be well known to our readers. He commences- the 
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Ifetter before us by stating that the great interest which has been 
taken by the distinguished character to whom it is addressed, in 
the success of the system of contrivances to which it relates, 
hSs induced him to adopt this mode of making known the prin- 
ciples and probable consequences of those contrivances. He 
observes, that the fatiguing labour and monotony of a continued 
repetition of similar arithmetical calculations, first excited the 
desire, and then suggested the idea, of a machine, which should 
become a substitute for one of the lowest operations of human 
intellect : he then proceeds as follows : 

The first engine of which drawings were made was one 
which is capable of computing any table by the aid of differences, 
whether they are positive or negative, or of both kinds. With 
respect to the number of the order of diflferences, the nature of 
the machinery did not in my own opinion, nor in that of a sivilful 
mechanic whom I consulted, appear to be restricted €o any very 
limited number ; and 1 should venture to construct one with ten 
or a dozen orders with perfect confidence. One remarkable 
property of this machine is, that the greater the number of dif- 
ferences, the more the engine will outstrip the most rapid cal- 
culator. 

By the application of certain parts of no great degree of 
complexity, this may be converted into a machine for extracting 
the roots of equations, and consequently the roots of numbers : 
and the extent of the approximation depends on the magnitude 
of the machine. 

Of a machine for multiplying any minil)cr of figures (m) by 
any other number (//), I have several sketches; but it is not yet 
brought to that degree of perfection which 1 should wish to g'ive 
it before it is to be executed. 

I have also certain ])riiiciples by which, if it should be desi- 
rable, a table of prime numbers might be made, extending from 
0 to ten millions. 

Another machine, whose plans are much more advanced 
than several of those just named, is one for constructing tables 
which have no order of diflerences constant. 

A vast variety of equations of finite differences may by its 
means be solved, and a variety of tables, which could be pro- 
duced in successive parts by the first machine I have mentioned, 
could be calculated by the latter one with a still less exertion of 
human thought. Another and very remarkable point in the 
structure of this machine is, that it will calculate tables governed 
by laws which have not been hitherto shown to be explicitly 
determinable, or that it will solve equations for which analytical 
methods of solution have not yet been contrived. 

Supposing these engines executed, there would yet be want- 
ing other means to ensure the accuracy of the printed tables to 
• be produced by them. 

' ' The errors of the persons employed to copy the figures 
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presented by the engines would first interfere with their correct- 
ness. To remedy this evil, I have contrived means by which 
the machines themselves shall take from several boxes contain- 
ing type, the numbers which they calculate, and place them sMe 
by side ; thus becoming at the same time a substitute for the 
compositor and the computer: by which means all error in 
copying, as well as in printing, is removed. 

** There are, however, two sources of error which have not 
yet been guarded against. The ten boxes with which the 
engine is provided contain each about 3000 types ; any box hav- 
ing of course only those of one number in it. It may happen 
that the person employed in filling these boxes shall accidentally 
place a wrong type in some of them ; as for instance, the num- 
ber 2 m the boxes which ought only to contain 7s. When these 
box^ are delivered to the superintendant of the engine, I have 
provided a simple and effectual means by which he shall in less 
than half an hour ascertain whether, among these 30^000 types; 
there be any individual misplaced or even inverted. The other 
cause of error to which I have alluded, arises from the type fall- 
ing out when the page has been set up : this I have rendered 
impossible by means of a similar kind.’’ 

The inventor of these wonderful contrivances next adverts to 
the quantity of typographical errors, in tables even of the great- 
est credit ; and then after remarking that to bring to perfection 
his various machinery would require a great expense, both of 
time and money, he describes the progress w’hich he has made 
ill these terms : 

Of the greater part of that which has been mentioned, I 
have at present contented myself with sketches on paper, accom- 
panied by short memorandiinis, by which I might at any lime 
more fully develop the contrivances ; and where any new prin- 
ciples are introduced 1 liave had models executed in order to 
examine their actions. For the purpose of demonstrating the 
practicability of these views, I have chosen the engine for differ- 
ences, and have constructed one of them which will produce any 
tables whose second differences are constant. Its size is the 
same as that which I should propose for any more extensive one 
of the same kind : the chief difference would be, that in one 
intended for use there would be a greater repetition of the same 
parts in order to adapt it to the calculation of a larger number 
of figures. Of the action of this engine, you have yourself had 
opportunities of judging, and I will only at present mention a 
fliw trials which have since been made by some scientific gen- 
tlemen to whom it has been shown, in order to determine the 
rapidity with which it calculates. The computed table is pre*- 
sented to the eye at two opposite sides of the machine ; and a 
friend having undertaken to write down the numbers a» tbej 
appeared, it proceeded to make a table from the formula jf* + # 
X -F 41* • In the earlier numbers my friend, in writing quiefcty. 
New Series, vol. iv, 2 c 
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rttther more thair kept pace with the engine ; but' as soon as four 
figures Were required, the machine was at least equal in speed 
to tbe writer. 

In another trial it was found that 30 numbers of the same 
table were calculated in two minutes and thirty seconds c as 
these contained 82 figures, the engine produced 33 every 
minute. 

In another trial it produced figures at the rate of 44 in a 
minute. As the machine may be made to move uniformly by a 
weight, this rate might be maintained for any length of time, 
and I believe few writers would be found to copy with eqftal 
speed for many hours together. Imperfect as a first machine 
generally is, and suffering as this particular one does from great 
defect in the workmanship, I have every reason to be satisfied 
with the accuracy of its computations ; and by the few skilful 
mechanics to whom I have in confidence shown it, l am assured 
that its principles are such that it may be carried to any extent. 
In fact, the parts of which it consists are few but frequently 
repeated, resembling in this respect the arithmetic to which it is 
applied, which, by the aid of a few digits often repeated, pro- 
duces all the wide variety of number. The wheels of which it 
consists are numerous, but few move at the same time ; and I 
have employed a principle by which any small error that may 
arise from accident or bad workmanship is corrected as soon as 
it is produced, in such a manner as effectually to prevent any 
accumulation of small errors from producing a wrong figure in 
the calculation. 

Of those contrivances by which the composition is to be 
effected, I have made many experiments and several models ; the 
results of these leave me no reason to doubt of success, which is 
still further confirmed by a working model that is just finished.” 

A method of determining the existence of error, should it by 
possibility arise in any page that the engine has composed, is 
also mentioned ; with a few of the variety of tables which could 
be calculated by that actually constructed. The tables of 
powers and products published at the expense of the Board of 
Longitude, and calculated by Dr. Hutton, were solely executed 
by the method of differences ; and other tables of the roots of 
numbers have been calculated by the same gentlemen on similar 
principles.” 

In order to show the mental labour that may be saved by the 
employment of his machine, Mr* Babbage describes the course 
which was pursued, in the formation of the tables computed 
under the direction of M! Prony by order of the French govern- 
ment, constituting o\ie of. the most stupendous monuments of 
arithmetical calculation which the world has yet produced, and 
occupying 17 large folio volumes. This enormous mass of com- 
/^atation, one table of which must contain about ^ight millions of 
litres, was executed by three sections of calculat'orttr ^^TliefirSit 
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of them comprised five or. six mathematicians of the higl^^st 
merits who invesitgated and determined oa the formulae to 
employed. The second consisted of seven or eight skilful calcu* 
lators, habituated both to analytical and aritlimetical computa- 
tions ; these received the formulm from the first section, con- 
verted them into numbers, and furnished the proper differences 
to the third, which was constituted of from 60 to 80 persons. 
The most laborious part of the operations devolved upon the 
latter, few of whom were acquainted with more than the first 
rules of arithmetic ; they rendered the calculated results in two 
independent sets, to tlie second section, for the purpose of veri- 
fication. 

Now it appears that if these or any other tables of similar 
extent, were to be computed by the aid of Mr. Babbage’s engine, 
tho number of calculators would be diminished from 96 to 12, 
or even less ; so that the tables could be produced at a much 
cheaper rate, and of superior accuracy. 

Another class of tables of the greatest importance is noticed, 
almost the whole of which are capable of being calculated by 
the method of differences ; this includes all astronomical tables 
for determining the positions of the sun or planets. Mr. Bab- 
bage terminates his important communication with the following 
judicious remarks : 

, I am aware that the statements contained in this letter may 
perhaps be viewed as something more than Utopian, and that 
the philosophers of Laputa may be called up to dispute my claim 
to originality. Should such be the case, I hope the resemblance 
will be found to adhere to the nature of the subject rather* than 
to the manner in which it has been treated. Conscious, from 
my own experience, of the difficulty of convincing those who 
are but little skilled in mathematical knowledge, of the possibi- 
lity of making a machine which shall perform calculations, I 
was naturally anxious, in introducing it to the public, to ajppeal 
to the testimony of one so distinguished in the records of Bri- 
tish science. Of the extent to which the machinery whose 
nature I have described may be carried, opinions will necessa- 
rily fluctuate, until experiment shall have finally decided their 
relative value; but of that engine which already exists I think I 
shall be supported, both by yomself and by several scientific 
friends who have examined it, in stating that it performs with 
rapidity and precision all those calculations for which it was 
designed. 

Whether I shall construct a larger engine of this kind, and 
bring to perfection the others I liaveKlescribed, will in a great 
measure depend on the nature of the encouragement I may 
receive. 

Induced, by a conviction of the great utility of such engines, 
to withdraw for some time my attention from a subject on whiih 
it h^s be§ijL engaged during several years^ and whicjh, possesses* 

2c 3 
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oltarms of a lugb^r order, I have now arrived at a point adiere 
aacceseis no longer doubtful. It must, however, ^ attained at 
a very considerable expense, which would not probably* be 
replaced, by the wodks it might produce, for a long jieriod of 
time, and which is an undertaking I should feel unwilling to 
commence, as altogether foreign to my habits and pursuits.’” 


Article XIII. .. 

Proceedings of PMlosopMcal Societies. 

GEOLOGICAL SOCIETY. 

f 

June 21 . — Memorandum on a Substance contained in the 
Interior of certain Chalk Flints, by the Rev. J. J. Conybeare, 
MGS. 

The substance in question is a white powder, giving on a rude 
analysis, carbonate of lime (slightly tinged by iron), 72 ; silex 
(in the state of a fine sand), 28; = 100. The nodule of flint 
which contained it, presented no apparent trace of any aperture 
by which it could have entered. 

Memorandum on the Comparative Fusibility of certain Rocks, 
and the Character of the Results, by the Rev. J. J. Conybeare. 
MGS. J > 

These experiments were undertaken chiefly with a view of 
comparing the characters of the indurated lias shale (found in 
contact with the whin dykes) of the north of Ireland with thos^ 
of certain rocks to which it has been supposed to bear an ana* 
logy. The results tend (in the opinion of the writer) to establish 
the identity of the Irish rock with the shale of the lias formation, 
as occurring elsewhere, rather than with the true flinty slate or 
any other variety of basalt. Some experimeirts of the same 
nature on other rocks and artificial mixtures of mineral sub- 
stances are subjoined. They scarcely admit of an abstract. 


Article XIV. 

SriENTinC INTELI.IG KNCE, AND NOTICES OF SUBJECTS 
CONNEC'fED WITH SCIENCE. 

I. Effect (ff Fixed Oils in c{esirotfing the Smell of essential Oils, 

Mr. Davies, druggist, of Chester, lately pointed out to a friend of 
the Editor, a fact which had accidentally occurred to him, and which 
had not seen noticed in chemical books. A mixture of equal parts 
of ipiis^or-oil and pepperuiint water gradually loses thf tasta and smeM 
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of peppermitity and in a day or two is entirely dq>rJTdd of it. The 
same edect is produced on other distilled waters, and on mixtuses of 
other essential oils with water in the proportion of one drop to two 
ounce measures of water. When, however, olive oil is substituted finr 
castor oil, a nice palate may distinguish a very slight flavour. 


II. Analyses of Magnesite^ By M. Berthier.* 

This substance, commonly denominated meerschaum^ forms with 
water a viscous and slightly plastic paste, resembling that of starch; 
it is easily attacked by the strong acids, and it gelatinizes with them ; 
it contains much water of combination, which it gives up entirely at a 
r&d heat, without changing its form, or losing its consistence. It con- 
sists essentially of silicate of magnesia ; but this is almost always mixed 
with some clay or silicate of alumina. 

The analyses were effected in the following manner : The quantity 
of water was estimated from the loss of weight by calcination ; a por- 
tion uncalcined was treated with nitric acid, mixed with a little muriatic 


acid, the solution evaporated to dryness, and treated with acidulated 
water. The residue was gelatinous silica, mixed, perhaps, with quartz 
and clay not acted upon by the acids. This, after being calcined, was 
boiled with liquid potash, which dissolved all the silica ; and the undis- 
solved portion was examined by the usual means. The nitric solution 
was deprived of its alumina and iron by hydrosulphuret of potash, and 
of its magnesia by potash ; the amount of the latter being estimated 
par difference.” 

]\Iagnesite from 


Asia Minor. 

Cabanas, near 
Madrid. 

Coulominiers. 

Silica O-SOO .. 

. . 0*538 . 

0*540 .... 0-510 

Magnesia. , . 0*250 . . 

. . 0-238 . 

0*240 .... 0*198 

Water 0*250 . . 

. . 0*200 . 

0*200 .... 0-220 

Alumina. . . — 

Oxide of iron — 

.. 0012|^ 

... 0-014 0-044 

Sand ...... — - 

• • ^ ^ 0 

. .. — .... 0*028 

1*000 

0*988 

0-994 *1000 


Saint-Ouen 
au pied de 
Montmartre. 

. . . . 0-510 
.... 0-134< 
. . . . 0-182 

.... 0170 


0-996 


It is evident, says M. Bcrthier, that these five varieties belong to 
the same species, and that this species is essentially composed of silica, 
magnesia, and water; but it is very difficult to obtain a certain know- 
ledge of the relative proportions of these principles, because there are 
no means of ascertaining tlic quantity of silica which is found in combi- 
nation with the alumina. 

He concludes, however, after some theoretical reasoning, that the 
following formula represents the composition of magnesite. 6 M 
Aq^ -j- M Aq% — (Annales des Mines, vii. 313.) 

HI. Analyses of Native Carbonate of Magnesia* By the Same. 

Carbonate of magnesia is found, either in combination or in mixture. 


♦ The subjects of this notice, in conjunction with tliose of ffie following one, con|f|- 
tate the fourth sect^ of a paper by M. Brongniart on the magnesite of die hmdn 
P«riS| im absinct of the preeeffii^ sections will appw in our next. 
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inlp exktsm o^nertMcici&ticns. 

At BaWifisero and at Castdla-Monie, it is mixed with silicate of itiag^ 
nesia and with quartz ; and in the Iile of Elbe, it is nrixed with pure 
sOicii) which is in a particulet state. Fmir varieties of this earbonate^ 
were subjected to an analytical process similar to that described in the 
foregoing article 4 the results were as follows ; 


Baldissero. 

Castella-Monte. 

Elba, No. 1 
(Campo). 

Elba, No. 

Magnesia 0*440 

Carbonic acid « • « 0*41 8 « « 

* . . , 0*255 . . • . 
. * . . 0*105 . . , , 

. . 0-350 , . 
... 0-374 .. 

.... 0"23() 
.... 0 360 

Silica.. 0-094. .. 

Water 0 04.8 . . 

Time — • 

, , , . 0-435 . . . . 
0-120 ... 

... 0-266 .. 

... 0-010 .. 

.... 0-203 

0 04s5 

0*140 

Quartz 

. 0-085 



— - -» 

1-000 

1000 

1-000 

OliSl 

Or 




Carbonate of mag. 0*810 . . 
Carbonate of lime. — 

0-203 . . . 

. . . 0*724 . , 

.... 0-480 
.... 0-250 

Silica 0*094 . . 

Magnesia 0*050 . . 

0-435 

. . • • 0*157 . « 1 1 

. . . b-266 ' ! 

.... 0 206 


The quantity of water was obtained by distilling it from the mineral 
in a retort into a small glass tube ; that of carbonic acid by calcination, 
the weight of the water being subtracted from the loss. 

In the mineral of Baldissero, the magnesia which is not combined 
with carbonic acid, bears the same proportion to the silica as it does in 
magnesite. In that of Castella- Monte, the proportioh of the latter is 
much greater j and in those of Elba, the magnesia is entirely saturated, 
leaving the silica free : this silica, however; like that in the calcareous 
deposits of certain mineral waters, is as readily soluble in alkaline solu- 
tions as if it hadPbeen obtained in the decomposition of a silicate by an 
acid. 

When the carbonate of Canipo is treated with a strong add in a boil- 
ing state, the magnesia is gradually dissolved with effervescence ; but 
the fragment neither changes its form, nor wholly loses its cohesion ; 
when the solution is poured off, it is found to be semi-transparent like 
hydrophane, but by desiccation it becomes opaque, and of a very beau- 
tiful white. It dissolves without residue in boiling liquid potash, and 
the solution gelatinizes with acids. 

** It results from these experiments, that it is not always possible to 
isolate by means of alkaline solutions, native uncombined silica, from 
the silica which we separate from a combination by an acid.**— (Ibid. 
p.315.) 

IV, On the Greelc Fire of Ihe Middle Ages, By Dr, Mac Culloch, 

In No, xxvii. of the Journal of the Royal Institution, is an interesting 
memoir by Dr. Macculloch, respecting the history and nature of this 
celebratea subject of inquiry and discussion. The following is a con- 
d^sed ?iew of the investigation. 

« xhe subject of the Greek fire, sufficiently obscure itself, appears 
to have rendered much more so, by collateral causes, and prince 
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by that love of tberaarvdious in which matfViod.love ]to jadidge. 
The historiiuiB who have related its effects, and of whom some bayedven 
pretended to describe its composition, have involved the subject iii per* 
plexities very difficult to disentangle ; while succeeding antiguaiiea 
and .bistorianSf their analysts, have had little better success. ^ 

Dr. Mac Culloch apprehends that different inventions, and different 
kinds of Greek fire, have been described by the same name ; that the 
main source of the confusion can be traced to this cause ; and that 
there is an intimate connexion between the history of the Greek fire^ 
and that of gunpowder. 

The common opinion is, that the Greek fire w^as invented during the 
refgn of Constantine Pogonatus, in the year 668, by Callinicus, an arcbi* 
tect of Heliopolis ; it was confined, according to Gibbon, for 400 
years to the eastern Homans ; he adds, that at the end of the eleventh 
century, the Pisans sufiered from it without knowing its composition, 
and^concludes with saying, that it was at length discovered or stolen 
by the Mahometans ; and that in the holy wars of Syria and Egypt, 
they retorted an invention, contrived against themselves, on the heads 
of the Christians. 

Dr. Mac Culloch observes, respecting this statement, that the 
communication betWfeen Heliopolis and the eastern nations, renders it^ 
in the first place, suspicious, that the Greek architect borrowed the in- 
vention from the orientals. That thejr possessed it at least before the 
Greeks, whether they communicated it or not, appears to me as capa* 
ble of proof as can be expected under similar circumstances. When 
Gibbon says, that the Mahometans borrowed the invention from the 
Christians during the wars of the crusades, he forgets that the Ara- 
bians learned their chemistry from the Egyptians, by whom that art 
was practised SOO years at least before the time of Mahomet. 
That they also borrowed from a still more distant oriental source, 
appears equally certain.” 

Naphtha is said to have been one of the chief ingredients in this 
composition ; and that substance is well known to be ifery common in 
many parts of the ancient Persian kingdom and in India. Now it is 
much more probable, that a burning compound in which naphtha was an 
ingredient, should have been invented where that substance abounded, 
than where it was unknown ; and if it can be proved that the use of 
inflammable compositions was kiipwn to the eastern nations before the 
time of Callinicus, his claim to this invention falls to the ground. It 
might, however, have spread among the later Arabians from the 
Greeks ; it became common, and probably from this very source, in 
the wars of the crusades ; but it is also possible that this, or one of 
the different inventions known by the same name, might have been 
discovered by the Aj'abians themselves, who were then much addicted 
to chemical pursuits.^^ 

One at least of the Greek fires of the crusades was a composition 
into which nitre entered, and, therefore, depending on the same princi* 
pie as gunpowder; and thus the two inviJntions are connected. The 
art of making fire-works appears to be the orifjinal invention, and to 
have been the true parent of gunpowder, ancient as well as modern. 
There seems abundant reason to suppose that the cradle ofpyrotechny 
was in the east ; in China, the use of fireworks for amusement Jias 
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i pi^ibdl hev&mi 9II record; and io,J«d|«A ^e usa p^ 
fi^r iiniUtary parpOs^ ^ of an antiquity equ^v obacum. ^ , 

After ^ame ol^ervattons on tlie close analog vpbich all pyrotecluucal 
coiilpiitflfions bear to gunpowder^ Dr, Mac Culloch attempts to traoe 
backwards to the oldest records extant, respecting any preparations of 
this nature ; and these lead us to India# as before observed. 

In Grey’s Gunnery# printed in London in 17»^1» is a passage deduced 
by Phiiostratus from the life of Apollonius Tyaineus ; in this it is said# 
Jhet Alexander the Great never entered the country of the Jtruly 
wise men who dwell between the Hyphasis and the Ganges,” “ de- 
terred, not by fear of the inhabitants, but as I suppose, by religious 
considerations,” ” for these holy men, beloved by the gods, overthrew 
their enemies with tempests, and thunderbolts shot from their walls.” 
The Egyptian Hercules and Bacchus are likewise said to have been 
repulsed irom the cities of these people, who were the Oxydracac# by 
lightning and thunderbolts hurled on them from above. Gunpowder 
is mentioned in the code of Hindoo laws, which is supposed to reach 
hack to the time of Moses ; and these testimonies are confirmed by a 
passage in Quintus Curtius, mentioning a compound possessed of 
similar qualities. Dr. Mac Culloch thinks, however, that the story of 
the Oxydracae alludes to some kind of rocket. 

” If thus far is right, the claims of the early orientals to the Greek 
fire is established. The Greeks might have received it from the Ara- 
bians, or from a more direct source ; but it seems likely that Western 
Europe, at least, is indebted to this people for its knowledge of pyro- 
techny.** It is then shown that this art is of more ancient date among 
us than is commonly imagined ; and having, as above, traced generally 
the origin of pyrotcchny from the east, Dr. M. proceeds to see if 
some of the particular inflammable compounds, known by the name of 
the Greek Are, cannot be traced thither also. , It is reported by the 
author of the Esprit dcs Croissadcs^ to have been known in China m the 
year 917, and as the Chinese have never been known to borrow arts 
from the Euro^ans, and were acquainted with tlie properly explosive 
compounds, it as most likely that it was known to them long before. 
It is said to have been known in China by the name of the oil of the 
cruel fire. Thus the oily or resinous Greek fire seems to claim an 
oriental origin as well as the explosive and combustible nitrous com- 
pounds. 

The Byzantine writers are our earliest European authorities for the 
names# composition, and efiects, of the Greek fire. The Greeks called 
it the liquid, or maritime fire, probably from its application in naval 
engagements; ” Procopius, in his history of the Goths, uses the same 
term the Chinese, calling it an oil, Media’s oil# as if it had been 
some infernal composition of that noted sorceress. But the historian 
seems to have borrowed this term from Pliny, who palls naphtha 
a sort of proof# by the way# that naphtha entered its com- 
position.” * Cianamus also calls it srvp Ma^vKof; and all these names 

t 

* There is a little confusion in this passage of Dr. ^fac Cullocli's valuable memoir, 
which altars to have arisen in part frohi a somewhat obscure note in Gibbon’s History, 
quarto emflon, vdl, v. p. 402. ' Procopius, in his account of the celebrated siege of 
Fetra, describes the use of what must nave been a variety of the Greek fire, and says 
tli«|^lt4Kiciibted of sulphur# and of bitumen which tlie Modes oilled naphtha# and the 
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betpeafc some resiooas or oily infiaminable compoimdl^ such a$ 
be used without the help of nltre« But from the name piven to it by 
LeOy we mustcondude that be is speaking of some explosive Bujbstaiice^ 
into which nitre entered as an ingredient. 

All the descriptions of the composition of the Greek 6re seem to 
refer to resinous and oily substances: by some writers, it is said to 
have been unctuous and viscid ; while others again describe it as a solid 
substance. Quintus Curtius considers it as made of turpentine. 
Anna Comnena says, that it was composed of sulphur, bitumen^ and 
naphtha. In another place she says, that it was a mixture of pitch and 
other similar resins, and that it was thrown from balistae, and attached 
to*arrows.” 

From the various modes in which it is said to have been used, it 
appears tliat at least two kinds of military fireworks are described under 
a common name ; one of these may have been a merely inflammable 
resinous composition, while it is likely that the other was a nitrous 
compound projected from balistae in some kind of carcasses. From an 
account in a French Chronicle of 1190, it would appear that it was a 
liquid, inclosed in vessels of some kind, phioles,” “ This was tlien 
that liquid fire that is said to have been used by hand at sea, or in 
close action, and which is also said to have been tlirown by means of 
military engines in sieges. It is evident that this is not Anna Comne* 
na*s fire, for it could not well be thrown from balistae, or attached to 
arrows ; unless we imagine that it was always used with tow as before 
mentioned, [tow being dipped in it, and wrapped round arrows.]] 
Hers appears rather to have been a solid composition. It disagrees 
still more with that of Leo and Joinville.” 

It being impossible to reconcile this description to any imaginable 
composition or effects, Dr. Mac Culloch gives up the point as unintelli- 
gible ; and observes, We cannot suppose the liquid in the * phioles* 
to have contained nitre, because that salt will not mix with any liquid 
of this nature in such a manner as to aid its combustion.** 

The descriptions which represent the Greek fire c# unctuous and 
viscid, and as adhering to the objects which it reached, may be, per- 
haps, reconciled to the former, since a viscid substance, as well as a 
liquid one, might have been kept in ‘ phioles/ They might easily 
have been all formed of the same resinous ingredients in various pro- 
portions.” 

The opinion of tlie Greek fire being inextinguishable by water 
could not justly have been entertained of any compositions of this 
nature, not even of Anna Comnena's sulphureous compound. No 
burning substance could have resisted an application of this nature, 
provided it were employed in sufficient quantity, unless under the pro- 
tection of a carcass or tube of some kind, in which case it must also 
have contained nitre.** 

That sand should have extinguished some of these fires, as related 
by the Florentine monk who describes the siege of Acre, we can under- 

Greeks, or the oil of edea. It w Pliny alone who ostensibly refers ta 

the sorceress, and he does not allude to the (rreek fire ; end of course does not give 
naphtha a Greek name. As we know that the Aledcs used in war arrows smeared witli^ * 
naptha, and inflamed, it seems probable that the app^tion cited by Procopius, 
wifiiitanfling its orthography, refers merely to flie country, and not to the endbsatmsj^ • 
(PirocM>p« de Gofliic. I. iv. c. 1 1. Pl^ Nat. ii* 109.) 
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xia$hy imier* as be eJeo affirms, is impossible, as these .were not likely 
toMvebeen procured in sufficient quantity* surely not in sia4^ abuno* 
anee #8 water* and on no other prindple eould the one have;aqted'be(*-t 
ter than the other«** 

I do not see,” continues Dr. M. that any further light can be 
thrown on these varieties of the Greek fire. The accounts seem to be 
confused and unintelligible, as far as they are so, partly by the igno** 
rance^ and partly by the exaggeration, of the reporters. Abstracting 
these, it is probable that they were truly enough, as has been said, resi« 
nous inflammable compounds, solid, tenacious, or liquid, without nitre, 
and exactly similar to the fires of our ancient fire ships, before cbemfc-^ 
try had taught us to proceed on better principles." 

Joinville's description will be found much more intelligible, and 
will, 1 think, fully prove the supposition that there were different 
things known by one name, and that the Greek fire used against Louis 
at Acre was neitlier the Chinese oil, nor any viscid substance, nor even 
the composition described by our celebrated female historian.” 

According to Joinville, the Greek fire was thrown from the walls of 
Acre by a machine, called a petrary, three times, and from a cross* 
bow four times, in the course of the night. It is described as coming 
forward ** as large as a barrel of verjuice, with a tail issuing from it as 
big as a great sword ; making a noise in its passage like thunder, and 
seeming like a dragon flying through the air ; while, from the great 
quantity of fire which It threw out, it gave such a light that one might 
see in Uie camp as if it had been day.” 

After an examination of this account, Dr. Mac CuIIoch concludes, 
that this was a firework of the rocket kind, ** without a bore, and 
therefore incapable of flying by its own recoil; in short, a huge 
squib. Such a firework as this would produce all the apiiearances 
described ; the long tail of fire, the noise, and the light ; ana it would 
require a projectile force, which might have been given both by me- 
chanical and chemical artillery, by the balista, and by the petrary or 
mortar. 

If I am thus riglit,” he continues, in supposing the Greek fire 
of Joinville to have been a rocket of this imperfect kind, it is easy to 
explain the resistance which it offered to any attempts to extinguish 
it. Water has no effect, because the blast from the surface prevents 
it from entering ; for the vinegar and urine, the good monk must be 
held responsible. It is pretty clear that his account of this property 
in the Greek fire has been derived from these very fireworks, ana has, 
by the usual mistake, been assigned to the whole race.” 

“ As no further light can be thrown on this subject from the an- 
cient authors, it is unnecessary to prolong this inquiry* The subject 
seems to be cleared, at least, of much of its mystery ; and that this 
mystery has in great measure arisen from mistakes and exaggerations, 
must be very apparent. We may remain at our ease on this head, 
and be satisfied that we hav*e lost nothing by our imaginary loss of 
the Greek fire. We may still safely boast, that in whatever arts either 
the Gi*eeks or Arabs may have excelled us, in that of destroying 
each^ other we could have taught them much, and could have, learned 
^ ^thihg from them. Divested of the mist which wonder and igno-^ 
have drawn round it, the boasted Greek fire seems tq have been 
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a contemptrble weapoto endugb. ' Had the rhjming' mortk *dr * 
Louis been at the sieges of Copenhagen or Algiero, it would be dl8t* 
cult td conjecture where they would haVe found words to express what 
must have been, to their fires, like the thunders and lightnings of 
heaven to those of the theatre.** 

V, Royal InstUtdion of CornxioalL 

The Report of the Council to the Fourth Annual Meeting of this 
Institution, the establishment of which, before it received the honour 
of Royal patronage, is noticed in the old series of the Annals^ 
voL xii. p. 395, presents some gratifying indications of the progi*es^ 
of ‘Science and literature in the county of Cornwall, the mineral 
structure and riches of which offer so many subjects for philosophical 
investigation. 

The Institution possesses a select library, a zoological collection, 
many objects of antiquarian research, an elegant apparatus for expe« 
riments, and an increasing collection of minerals. The Council enter- 
tain hopes that the time is not far distant when an exhibition of 
paintings will also be established ; they observe, that natives who 
have made no small proficiency in the art of painting are to be found 
in towns, in the village, in the hamlet ; and that the cherishing beam 
of the public eye is only wanted to bring them into notice. 

A seal has been made for the Society ; and the first diploma under 
it, constitutes Sir Humphry Davy an honorary member, to which 
distinction he was elected by a special general meeting convened 
for the purpose ; the Society hoping, that by showing their regard for 
distinguished characters in science, literature,* and the arts, they are 
using their endeavours to strengthen those ties by which all liberal 
pursuits are connected. 

VL Alkohomctrical Application of the Thermometer, 

M. F, Greening, of Copenhagen, has discovered that the thermo- 
meter may be successfully used in distillation, as ai^ alkohometer. 
He observed, while comparing the temperature of the interior of the 
rectifier with that of the water about it, in a distilling apparatus in- 
vented by himself, that the thermometer always rose to a certain 
point, for example 65® Reaumur, or 179* Fahrenheit, before the first 
drop of the distilled liquor appeared ; and, likewise, that it remained 
at that point till about half the fluid in the retort was evaporated, but 
then, by degrees, at first slowly, afterwards more rapidly, rose to 30® 
Reaumur, or Fahr. 

By trials with the alkohometer, he found that as long as the ther- 
mometer remained at a certain point, the liquor which came over was 
of an uniform strength, but when it rose the liquor grew weaker and ' 
weaker, till at last mere water carne over, namely, when the instru- 
ment had attained the height of SO* Reaumur. 

The results of M. Oroening’s experiments, which were performed 
many times, and which of course depend c*i the different temperatures 
of the vapours of alcohol and water, were as follows : 

1 . A person may, by the state of the thermometer, immediately^ 

ascertain the strength of the liquor in the vessel. , . ; 

2. There is no necessity of usin^ the aihoKorneter in. distillation! ^ 
the thermometer indicates the strength of the liquor wiUi equal acw* * 
racy. 
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Wiliioitt drawing off any aoiriti what quantity tbar^ 4 of any 
particular urengfii may be imme^tely known. 

4. iEvery poassble fraudy during the operation, may be prevented, 
as the apparatus can either be locked up or brought into an adjoining 
apartment, for tibe person who attends the work does not require the 
thermome^r to direct him. — (Edin. Phil. Journ. vii. p. 214*.) 

.VH. . Tabular Spar, ColopJionitCf and Pyroxene, 

Mr. H. Seybert, of Philadelphia, has analyized the above minerals 
from the vicinity of Willsborough, Lake Champlain. He found the 


tabular spar to contain 

Silica 5100 

Lime. 4'6’00 

Alumina and oxide of iron 1 *33 

Water lOO 

Magnesia and loss 0*67 


10000 

This statement agrees very nearly with M. Bonsdorff’s analysis of the 
same mineral from Pargas {^Annah, Oct. 1820). Mr. Bonsdorff 


obtained 

Silica 52*58 

Lime 44*45 

Magnesia 0*68 

Protoxide of iron 1*13 

Volatile matter 0*99 

A trace of alumina and loss 0*17 


100*00 

Mr. Seybert observes that this mineral is a bisilicatc of lime, which, 
adopting Dr. Thomson's numbers for silica and lime, appears to be the 
case, if it consisted precisely of two atoms of silica and one of lime, 
the proportions would be 51 silica, and 44*62 lime, which agree still 
more nearly with M. Bonsdorff s analysis. 

Mr. Seybert observes, that “ it is an interesting fact, that this mine- 
ral, whether found in Hungary, Sweden, or in the United States, is 
constantly associated with substances of corresponding characters ; that 
of Dognarka is united with brown crystallized garnets and blue calca- 
reous spar; that of Pargas, with black sphene, an amorphous mineral, 
of a reddish colour, resembling idocrase or garnet, and small grains of 
a green substance, resembling actynoHte (probably pyroxene) ; that of 
the United States, with colophonite and pyroxene. 


The colophonite yielded 

Silica 38*00 

Lime 29*00 

Protoxide of iron 25*20 

Alumina . . 6*00 

Water 0*33 

98-53 

Loss* P47 


100*00 
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The pyroxene yielded 


Silica 50^35 

Protoxide of iron 20*40 

Lime 19*33 

Magoesia. 6*83 

Alumina ^ . . • . . 1*53 

Water*...... 0*6^ 


990S 

A trace of oxide of manganese and 
loss 0 92 


100*00 

(Silliman's Journal*) 

^ VIII. Death of Dr. Marcel. 

We lament to state the demise of Dr. Marcet, that took place on 
Saturday, Oct. 19. His chemical researches were chiefly detailed in 
the Transactions of the Koyal Society, of which he was an active 
member. His principal work is a treatise on Calculi, a book of esta- 
blished reputation, and displaying the minute accuracy with which all 
that he performed is replete. He was in the 52d year of his age, and 
was about to return to Geneva, his native country^ 

IX, Death (f Mr. James Sovoerhy. 

It is with great regret also that we have to announce the death of 
this gentleman which occurred on Oct. 25, after a long and severe 
illness. Mr, Sowerby was a Fellow of the Linnaean Society of Lon- 
don. Member of the Geological Society, Honorary Member of the 
Physical Society of Gottingen, &c. &c. His patient and indefatigable 
labours in several branches of natural history arc well known to the 
scientific world ; and he contributed in various ways to the advance- 
ment of natural knowledge. 


Article XV. 

NEW SCIENTIFIC BOOKS 

PREPARING FOR PUBLICATION. 

The Life and Remains of the late Dr. Edward Daniel Clarke, Pro- 
fessor of Mineralogy in the University of Cambridge. 

A Quarto Volume, with Engravings, will shortly a|)pcar, giving an 
Account of Don Antonio del Rio’s Discovery of an ancient City in the 
Kingdom of Guatimala, North America. 

JUST published. 

A Treatise on the Foot-rot in Sheep, including Remarks on the 
exciting Cause^ JMethod of Cure, and Means of preventing . 
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REMARKS. 


NintTi J>f(tw/7*.— 1—7. Fine. 8. Cloudy: windy, 9, 10. Rnc. 11. Cloudy: 

a little lain in the evening. 12.^ Fine. 13. Cloudy and fine. 14. Cloudy. - 

13. Clondy: windy. 16. Overcast. 17 — ^21. Fine. 22. Cloudy: windy: swal- 
bws begin to congregate. 23. Clo^y: rainy. 24. Kainy. 23. Fine. 26. C^udy: 
fine. 27. Bteak. 28—30. Fine. 


RESULTS. 


Winds : N, 3 ; NE, 9 ; E, 4 ; SE, 1 ; SW, 5 ; W, 1 J NW, 7. 


Barometer : Mean jfeSght 

For the mdllftn 30*033 inches. 

'' 

For the lunar period, ending the 8th 29*990 ' 

For 13 days, ending the 2(1 (moon south) 29*957 

For 13 days, ending the 15th (moon north) . .30*074 

For 13 days, ending the 28th (moon ijouth) 29*987 

j Thermometer: Mean height 

' For the month •••.&•... 56*030^ 

i For the lunar period 62*206 

For Si days, the sun in Virgo. 39^064 

Elkporation. 3^tn« 

' t 

Jtaia, l’4<i 


babotaiorff, Straffifit Tenth Month, SS, .1SC& 


KBOWARR;^ 



ANNALS 


OF 

philosophy' 


DECEMBER, 1822. 


Article I. 


Sketch of the Geology of Snowdon, and the surrounding 
By W, PRillips, FLS. MGS. ; and S. Woods, MGS. 

{Concluded from p. 335.) 

From the elevated ground near Capel Curi^t ’we could per- 
ceive in the distance a more favourable at^iospiere, at the time 
when rain and mist prevailed oi^Snowdon, iftd the neighbouring 
mountains. We determined, therefore, to proc^l^d by Llanwrst 
to Conway, Bangor, and Carnarvon, and to return, if possible, 
over Snowdon. 

Between Capel Curig and Conway, we did not perceive any 
rock with which we were not already acquainted, the slates and 
lower rock of Moel Shabod prevailing every where, with the 
same direction of the slaty cleavage. We were particularly 
anxious to ascei^a hill marked j in Mr. Greenough’s map, an4 
which, as well afN;he whole fShge of which it forms a part, is 
there represented as being crowned by transition limeJhme.' 
Our anxiety was increased by having been in%rmed by Mr, 
Dawson that limestone certainly is not to be found on any part 
of that range. We ascended the hill on the eastern side of thdt^ 
valley beyond Bettws, and on traversing the whole of it; 
could perceive no other rock, nor even^ny other variety, thsa 
such as we have already noticed. As this mouhtain may be 
said to be insulated, and, therefore,' not forming a part otn 
range (for it does not exceed about a mile and a half in length); . 
we suspected the hill marked j in Mr. Greenoij^’s map ia pi^;^ 
of a range still further east, appmrently of a di^r<||t charaethr/ 

New Set'ies, vol. iv. 2 d 
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^beiog covered the whole of its considerable extent, as far as we 
could perceive it beyond Llanwrst, with herbage to the very 
lummit ; and as we could not detect either from the top the 
hill we had ascended, or during our walk of three or four miles 
to Llanwrst, any lime kiln, or even any rock, or important open- 
ing, on the sides of the range, we were still doubtful whether 
limestone formed any part of it. In answer to our inquiries, the 
landlord of the inn at Llanwrst, aiiintellig^it man, who had kept 
it during 13 years, assured us that no limestone is found nearer 
to that town than 16 miles; namely, neat Abergelau on the 
coast; thus confirming the report of Mr. Dawson, tliat no lime 
stone is found on the range in question. 

We have stated that on the hill we ascended, we found 
no variety of rock, or slate, which has not been previously 
described, and that the run of the cleavage is NE and SW : the 
dip is about 54° to the NW ; and we had, as we conceived^ sut- 
ficient evidence to prove that here the slates w ere interstratifeed 
in masses of considerable thickness, with roclA perfectly resem- 
bling those of the base of Moel Shabod ; the latter forming 
rid ges on .the sides of the mountain, with alternate depressions 
in me spaces occupied by the slates, which, generally speaking, 
appear to be the most liable to decomposition ; and from having 
a better opportunity of observing on the side of this mountain 
the nature of the alluvium so prevalent in many places wc had 
visited, and which has been turned over in many instances on 
the side of the high road to the depth of at least 20 feet, and 
is of a red colour, we were persuaded that this alluvium is 
derived from the decomposition of the slates and other rocks 
every where prevalent. 

While on this mountain, we were particularly struck by an 
appearance of stratification on the sides of another above Bet'- 
tws, composed of the same rocks. This resemblance to strati- 
fication, for it is only resemblance, is in a direction not quite at 
right angles to the plane of the cleavage, in which there are 
natural fissures that in the distiance seem to be perfectly parallel 
to each other, giving to the whole mass the aspect of regular 
layers or beds of the same rock. We did not view this mountain 
sufficiently near to discern the irregularity ilrhich we cannot 
doubt would be visible on the spot, because it has precisely in 
the distance the same character as is apparent on the northern 
side of Moel Sbabod above the lakes of Capel Curig, and on the 
side above Pont y Cyffin ; the latter we examined closely, and 
were satisfied that this resemblance to stratification is in fact 
only a tendency to cleavage, greatly resembling that which in 
the slates with which they are interstratified, often divides them 
into the rhombic form, but the lines of separation are not either 
even, or parallel with each, nor are they always continuous, 
bat often stopped, and are again renew’^ed above or below. 

In our way from Llanwrst to Conway, we ascended about GOO 
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feet from the road to new one Of tho finest WaterftJte of JNrotth 
Wales, Rhiadr Mawr, which is about six miles on the ^lith of 
the latter place. It descends from the mountain region ftiroitgii 
a narrow chasm where the rocks are laid bare. The same rocks 
and slates were Tisible here also, the prevalent rock being that 
which has the most homogeneous and compact aspect, and 
which likewise is the prevailing rock of Moel Shabod. In some 
instances, it contained harder masses imbedded in it of the same 
composition as the rock itself, which here also contains calca- 
reous sparand opaque felspar(?). Slates predominate just above 
thp paper mill, situated about 100 feet above the road. From 
this place to Conway, the slates continue ; they are often in a 
very decayed state, and the road, where it is repaired with them, 
is in many places as black as if the shale of a coal-field had 
beep employed. The direction of the cleavage is as before 
noticed. 

A letter from^lhe Rev. W. D. Conybeare having mentioned 
the existence of a felspathic rock in the hill above Conway, 
with a request th&t it might be attentively examined, we became 
desirous of giving our best attention to its discovery, and were 
prepared*to expect in the nature of the rocks we were about to 
observe, a great difference to those we had so lately been attend- 
ing to. 

This hill rises gradually at a little distance on the west of 
Conway, extending about three miles towards Bangor, its north- 
ern limit being the sea. We walked the greater part of the way 
along the summit ridge, descending to the hi^ road, perhaps 
one-quarter of a mile before its termination, which is too rough 
and ^rupt to admit of descent. . In this walk, w^e did not per- 
ceive any well-characterised slates ; the rocks, however, espe- 
cially at the termination of the hill near Conway^ have a deci- 
dedly slaty structure, particularly apparent on the surface, with 
the plane of cleavage distinctly ranging E and W ; that is to 
say, nearly at right angles to that in which it had uniformly 
appeared heretofore ; the dip is towards the south at a high 
angle. 

It is often only by a very attentive comparison of a suite of 
rocks which in themselves are but varieties of the same compo- 
sition, that we can perceive the alliance of the two extremes, 
which not uncommonly are so dissimilar as to ^pear perfectly 
distinct in their nature and composition. So is it with the rocks 
of the hill in question. 

The first rock which presented itself immediately bn ascend- 
ing the hill, bears a general resemblange to the prevailing rock 
of the base of Moel Shabod in texture and aspect ; it is, how- 
ever, somewhat harder, and would appear perfectly homogene- 
ous, but for the existence of a few minute specks of crystel- 
line quartsii, and also of a substance of a dark-green colour, which 

, 2 i> 2 ♦ - 
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are assumed to be chlorite, and this continued with little varia*^ 
tion until we had advanced much higher, when suddenly a 
sort of puddingstone appeared, of which the paste or l^asis 
was the same rock, and the included masses nearly in sphe* 
rical nodules of a substance sometimes resembling hornstone, 
but mostly weathering either into hollow or concentric balls, 
apparently of whitish hornstone. A solid unw;eatliered mass 
broken through the centre exhibits the appearance of its being 
formed of concentric coats, somewhat varying in colour from 
white to yellow ; this mass does not yield to the knife. This 
rock prevailed for a considerable distance E and W, and about 
12 to 20 feet in width, the fore mentioned rock ranging on each 
side of it. Suddenly it assumed a somewhat different appear- 
ance, as though it had become cellular, by the disintegration of 
the rock having left only the apparent hornstone, which, there- 
fore, must have been disseminated through the mass. On*this 
rock, we met with a range of shallow quarries^ from which the 
vesicular stone was raised, as we have sindl heard, on the 
assumption that it might be employed for millstones in place of 
the French buhrstone ; but the scheme was relinquished on 
finding that the decomposition which had produced it# cavities 
had not proceeded far into the mass, which became softer in 
descending. About one quarter of a mile from these quarries, 
and at the edge of the cliff, there is a large and very singular 
mass projecting towards the sea, possessing all the external 
appearance of the same rock. Just beyond this, the rock first 
ooserved appeared to be traversed by veins, and to include 
specks and small masses of white quartz, which sometimes pre- 
vailed so greatly as to constitute a very hard rock ; but in many 
instances, the quartz was left by the decomposition of the rocK 
in a vesicular state, the cavities being lined with crystals of 
quartz, as well as all the crevices in the rock itself*, the surface 
of the hill being strewed over for some distance with small masses 
or fragments of this description ; and, finally, at about the place 
at which we descended, quartz appeared to be so finely and 
universally disseminated throughout the mass as to give an 
increased hardness to the rock, and somewhat the aspect of 
compact felspar, occasionally of liornstone, or of a fine-grained 
sandstone, aiul these we assume to be the varieties alluded to by 
the Rev. W. D. Conybeare as the felspathic rock of this hill. 

The fragments scattered on the side of the remaining descent 
(about one-fourth of a mile), denoted the continuance of the 
same rock to the termination of the hill. On the side towards 
the high road, we saw the workings of a mine for lead, but none, 
as we were informed, had yet been discovered. Opposite to this 
felspathic-looking rock, namely, on the other side of the high 
road, coarse slates prevailed, interslratified with a still harder 
yadety of rock first observed in ascending Conway Hilh hot 
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yielding to the knife, and mu<^ resembling some of^ the hurdef 
varieties of the rocks of Ben Glog; the direction of the cleavasre 
wasNEandSW. ^ 

Beyond the village of Duygyfylche, the road rises on the ruin- 
ous side of Penmanmaur, whicn is so completely covered by 
fallen masses of all sizes, that we cannot assert having seen 
single rock in situ. These rocks have the aspect of a fine- 
grained gi eenstone, and consist of a greyish substance enclosing 
dark-green particles, having generally a crystalline aspect, but 
too minute to ascertain their forms even by the assistance of 
the glass ; minute and very slender crystals of transparent fel- 
spar are occasionally observable. The rock is sometimes tra- 
versed by veins of quartz, enclosing crystals of a green substance, 
much resembling those of the rock itself; and we brought away 
some specimens containing the largest crystals we could find, 
in the nope of ascertaining their ^luture : though very minute, 
they cleave witliibrilliant surfaces, and afford by the reflective 
goniometer angles coinciding with those of augite. The rock 
is hard beneath the hammer, but is readily cut by the knife 
affbrding^a grey powder ; we, therefore, conclude its chief con- 
stituents to he the substance which we have termed steatite, and 
-augite, and we are the more confirmed in this opinion from hav- 
ing found one variety in which the steatite extensively prevails ; 
this yields more readily to the knife, and encloses white specks 
of a substance which, as it effervesces with acid, we conclude to 
be calcareous spar; thus evincing the connexion of this with the 
rocks before observed- 

At the tennination of Penmanmawr towards Bangor, the 
appearance of this rock suddenly ceases, the hills retiring further 
from the shore, but behind Aber, we visited an old slate quarry 
where the direction of the cleavage was as usual NE and SW. 
Between Aber and Bangor, scarcely any opportunity occurred 
of observing the nature of the country, the surface consisting of 
gentle slopes, for the most part well-covered by herbage. 

The whole coast between Bangor and Conway is represented 
in Mr. Greenough’s map as consisting of the old red sandstone; 
for this rock we looked carefully, but in vain. The only rock 
that fell under our notice that could be mistaken for the old red 
sandstone is that already noticed on Conway Hill, which, with- 
out sufficient attention, might be supposed to be a conglomerate. 

From Bangor, we walked to Garth Ferry, and thence nftssed 
over the Menai, accompanied by Mr. Dawson and Mr. J. 'J¥oods, 
to the opposite ferry on the Andesea side, in order to view the 
numerous trap dykes described by Mr. Henslow as occurring 
between the ferry-house and Beaumaris. The rock close to the 
ferry-house and on the shore, we assume to be Mr. Henslow^s 
grey wacke, but it has to us more the appearance of quarts roek« 
consisting of crystalline grains of quartz united without cement,^* 
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but including here and thfere yery minute ochreous specks, as 
though one of its ingredients had perished : the soundest speci- 
mens that we could obtain, however, were not without* this 
appearance j the rock is sometimes traversed by veins of granu- 
lar quartz, whiter and more compact than the rock itself. 

Between the ferry-house and Lady Bulkeley’s cottage, 
which are scarcely a mile distant, the rock is chloritic, yet often 
assuming the appearance of serpentine ; in some places it seems 
to consist almost wholly of slaty chlorite and chlorite slate ; in 
others, it consists of layers of quartz and of chlorite, or of car- 
bonate of lime and chlorite, and occasionally it includes consi- 
derable masses of limestone. Traversing* this rock, we observed 
seven dykes in the distance above mentioned, and reckoning 
from the ferry-house, the first, second, fourth, fifth, and seventh, 
run in the direction of NW and SE ; one, the third, NEi,and 
SW ; and one, the sixth, N and S. The first is about 16 feet 
wide ; the second, 8 feet ; the third, 1 foot ; the fourth, fifth, 
and seventh, about 4 feet each ; the sixth, 5 inches. These 
dykes do not all consist of the same variety of rock ; the first, 
second, fourth, and seventh, are constituted chiefly of what may 
be termed a fine-grained basalt, often very beautiiul of its kind, 
at once both hard and brittle. The base is a dark substance, of 
which it seems impossible to define the nature by its external 
characters, and it is rendered porphyritic by the presence of 
crystalline calcareous spar, very slender crystals of felspar, and 
small masses of iron pyrites : the whole rock, except the two 
latter substances, yielding pretty readily a grey powder. The 
third and sixth are of a much finer grain, and of a green colour 
almost perfectly agreeing with that of the chlorite slate which 
they traverse. By the assistance of the glass, they can scarcely 
be said to possess a granular texture, and they appear to be per- 
fectly homogeneous without the presence of any imbedded sub- 
stance ; their fracture is uneven and splintery ; they are so soft 
as to yield readily to the knife, and their aspect differs so very 
little from some of the steatitic rocks already described, that 
every one to whom they have been presented for inspection, 
without any information of their locality, has considered them 
to b^ merely varieties of the base rocks of Moel Shabod. A 
rock of the same kind is also connected with the more compact 
substance of the second dyke. The fifth appears to be in a state 
of almost thorough decomposition. 

The walls of these dykes are not all equally well defined; those 
of the small one, the sixth, is the most completely so of the 
whole. In most of the. others, there seems more or less an 
intermixture of the chloritic rock they traverse, and we did not 
perceive any instance in which an alteration of texture had taken 
place in die chlorite rock, even where, as in the instance of the 
^cond dyke, the chlorite rock protruded so far into the dyke as 
‘"^^ost to cross it. We obsemd that thin veins of quartz tra- 
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versed the small dyke, and the rocle including it, without iwy 
alteration either of texture or direction. 

At Lady Bulkeley’s cottage, we ascended to the road which 
is from 80 to 100 feet above the sea, and walked back to the 
ferry-hcmse. The first object that attracted our attention was a 
large mass of limestone which hud been cut through in forming 
the road. To this succeeded chloritic rocks, of the same varie- 
ties as those below, and often including masses of limestone, 
but, where these were absent, exhibiting curious contortions, 
and in one instance the series of Vandykes noticed by Mr. Hen- 
slaw. We looked attentively for the continuance of the dykes, 
but could perceive only two of the seven, which from their situa- 
tion, width, and the nature of the rock, we considered to be the 
first and second, consisting here and below of the same firm 
basaltic rock. In neither instance was the including rock altered 
in its direction, but in one place its texture certainly appeared 
to have suffered materially. Three or four feet from the dyke, 
it had its usual appearance of slaty chlorite of a green colour; 
but close to the dyke, it had no longer the appearance of a chlo- 
ritic rock ; it had become less firm in its texture, very brittle, 
and of a dingy-brown hue ; and even the dyke itself at the imme- 
diate contact appeared to be less crystalline than in the interior. 

Returning to Garth Ferry on the Bangor side of the Menai, 
w^e walked along the shore to Bangor Ferry, near the bridge now 
erecting over the Menai. For some distance, we passed only 
the broken edges of rocks and slates, almost perfectly resem- 
bling those of the base of Moel Shabod, to which we have been 
compelled so often to allude. In one instance at least, the rock 
had the appearance of a conglomerate, but it was acknowledged 
by all that the included nodules or masses were often of the same 
nature as the rock itself, though considerably harder, sometimes 
of the substance resembling hornstone occurring on the hill 
above Conway, the rock itself often partaking of the same nature. 
The plane of the slaty cleavage is here also NE and SW. 

We were conducted by Mr. Dawson a little above the shore of 
the Menai to view a siliceous sandstone enclosing rounded masses 
of quartz, and having the characters of the millstone grit of 
Shropshire, being connected with a limestone and shale enclos- 
ing thin layers of coal. It has been described by Mr. Henslow, 
and apparently with much justice, as belondng to a regular coal 
formation, though of small extent, and witnout possessing any 
beds of workable coal. We had no opportunity of perceiving 
its connexion with the rocks and slates of its neighbourhooo, 
but we visited the dyke which traverses the shale and limestone, 
which are quarried for building upon a large scale close to the 
shore. In some places the substance of trie dyke is very com- 
pact, and then appears to consist chiefly of crystals of black 
augite enclosing carbonate of lime and iron pyrites, but is mostly 
in a decomposed state, and has much the appearance of a leaser 
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sa&d^ among which may be found very small fragments of a 
white crystalline substance. At the base of the cliff it is of 
considerable widths and appears to divide into branches^* but 
we did not perceive any alteration in the limestone traversed by 
it, in regard either to direction or texture ; but above, where 
immediately in contact with the dyke, it appeared to be a little 
turned upward, an appearance whiqh might be the consequence 
either of the unevenness of the surfaces, or of our not standing 
.so as to bring the eye on the same plane as the stratification of 
the layers of the rock, the ground being very unfavourable. 

As we travelled from Bangor to Carnarvon in the evening, ^e 
had no sufficient opportunity of observing the nature of the 
country between the two places. 

As the w^eather had now become more favourable to jthe 
ascent of Snowdon, we determined to attempt it from the side of 
Llyn Cwellyn by the copper mine road, about seven miles south 
of Carnarvon. 

The first five miles of the road from Carnarvon scarcely 
afforded the appearance of a rock m situy but only a few boul- 
ders, the country on either side of the road being well covered 
by herbage, until we arrived at the foot of Moel Eilio on the left, 
which presented nothing near the road but slates greatly resem- 
bling some on Moel Shabod, and above Nant-francon quarries, 
and apparently partaking more of the nature of steatite than of com- 
mon slate: they split into thinlaminui, are hard enough to scratch 
glass, and are green by transmitted light : they have the usual 
direction of NE and SW. On the right, the foot of Menydd 
Mawr presented a somewhat singular por)>hyritic rock. It 
appears to consist of transparent crystals of quartz and of felspar, 
included in a paste which, although it is hard, and yields with 
some difficulty to the knife, we believe, from its weathering, to 
be a species of steatite ; but it has at first sight greatly the 
resemblance of compact felspar. This rock resembles one of 
the varieties of the summit of Moel Shabod, except that it wants 
the crystals of augitc, manifestly imbedded in the latter. 

Imniediately alter quitting the house of the guide on the bank 
of Llyn Cwellyn, we passed some large boulders fallen in all pro- 
bability from Monydd Thevedo ; they bore a considerable resem- 
blance to the rocks of the summit of Moel Shabod, but we did 
not afterwards find any masses of the same variety in situ either 
in the ascent of Snowdon, or upon the mountain itself. 

About the first two miles or ascent are along a horse road 
made by some Cornish gentlemen engaged in working a copper 
mine not very far beneat'li the summit of the mountain on the 
opposite side : by the displacement of the grass and thin cover- 
ing of alluvium in forming this road, we could perceive that no 
other rock prevails along it, quite to the eastern ridge above 
Clogwin ^ nor did we perceive ipiy other rock in situ ris- 
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ing through the almost unbroken verdant surface of this. side of 
the mountain. These slates appear to be uniformly of the usual 
slate blue colour, and not to diner perceptibly from the common 
variety of the killas of the Cornish miner ; but just as we reached 
the ridge above Cwm Clogwin, the slates began to assume a 
different aspect and character, to become paler and more granu- 
lar. We afterwards crossed a bare and somewhat elevated ridge 
of rock almost perfectly resembling some of the varieties of the 
base rock of Moel Shabod, being granular, and somewhat slaty, 
but su6Bciently soft on its broken surfaces, w hich are very irre- 
gular, to yield to the pressure of the nail, and producing a veiy 
copious effervescence with muriatic acid. We consider this 
rock to be an intimate mechanical mixture of steatite and car- 
bonate of lime, since the latter does not appear in separate 
masses or layers. Slates again prevailed, and then a rock some- 
what slaty greatly resembling some fine-grained varieties of 
greywacke in its external character, but soft enough to yield 
readily in every part to the knife, and of which we consider the 
l)ase to be steatitic : it also effervesces. That which succeeds 
this rock is a slate, yielding easily to the knife, and even, 
though with some difficulty, to the nail in its moist state. It 
partakes greatly of the nature of the slate just mentioned as 
occurring at the foot of Moel Eilio, but more nearly approaches 
common slate in colour and general aspect. 

It must here be observed, tliat the cleavage plane of these 
slates and slaty rocks is nearly vertical, and in the usual direc- 
tion of NE and SW ; and that our walk was precisely across the 
cleavage at every step. Here is a small slate quarry. The 
guide told us that we had advanced just Iialf way up the moun- 
tain. 

A vast heap of ruin succeeded, consisting of much harder 
rocks than any we had before seen on the mountain, but many 
of them agreeing in character with the prevailing rocks of the 
base of Moel Shabod, and among them some which occasionally 
appeared altogether homogeneous, sometimes slightly porphy- 
ritic, the base being of a greenish colour, very hard, scarcely 
yielding to the knife, and containing minute crystals of felspar. 
This rock perfectly resembles the hard nodules already described 
as occurring abundantly in the steatitic rock near the foot of 
Moel Shabod opnosite to the back of Capel Curig Inn. These 
often assumed tne form of short irregular columns. Nearly 
vertical slates (as regards their cleavage) succeeded, and then a 
nearly vertical and somewhat slaty rock, which is hard enough 
to scratch glass, is translucent on the edges, and by transmitted 
light appears to contain minute spebks of a green substance, 
probably chlorite, but superficially it appears homogeneous. 

^ Still ascending the eastern ridge of Cwm Clogwin, we found 
slaty rocks again prevailing (the cleavage being indistinct and 
occasionally somewhat curved), but very soft, of a dark-gr€QB 
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colour, and manifestly steatitic ; the weathered surfaces show 
white specks, some of which yield to, while others resist the 
knife ; the former consist of calcareous spar, the latter, judging 
by their fracture in the interior of the rock, and which, there- 
fore, had not suffered any change by exposure, consists of stea- 
tite mechanically mixed with siliceous matter, since they 
resemble the larger masses included in the steatitic rock at the 
base of Moel Shabod ; and being of a somewhat greenish 
colour, are not always distinguishable on the surface. To these 
succeeded a very imperfectly slaty rock, of a greenish colour, 
the weathered surfaces almost perfectly white — an appearance 
not very uncommon to the softest varieties of the more com- 
pletely steatitic rocks. A still softer variety afterwards occurred, 
apparently consisting of a mechanical mixture of chlorite and 
steatite, and containing white specks of carbonate of lime. 
Rocks of the same description continued to prevail up the ascent 
of Cwm Clogwim, the upper part of which is not less than 2500 
fe%t above the sea. Tne most remarkable of these consist 
chiefly of slaty chlorite, yielding, however, a brisk effervescence 
by the application of acid, tliough carbonate of lime is not appa- 
rent even through a glass. 

As we approached the summit of Snowdon, keeping close to 
tlie ridge called Widdfa, we found it to consist entirely of 
several of the abovementioned rocks and slates repeated without 
any appearance of order in their recurrence, and with their 
cleavage plane (being all more or less slaty) nearly vertical, and 
in the direction of about NE and SW. In some of the porphy- 
ritic varieties, the slaty substance, when the softest of the two, 
had decomposed, leaving opaque white masses resembling those 
of tlie same rocks above Cwm Clogwin, projecting above the 
surface, while in others the imbedded substance (calcareous 
spar) had passed away, leaving the slaty rock vesicular. Car- 
bonate of lime enters into the composition of the slaty part of 
both these varieties since they both effervesce in acid, but no 
quartz is perceptible in them. The substance of the rock is 
manifestly slaty chlorite. A variety of this description occurs 
interstrati fled on the very summit, with an apparently homoge- 
neous and very soft, yet brittle, slate of a greenish colour. 

It has been known for some time that the impressions of a 
peculiar shell occur in considerable abundance within a few feet 
of the summit of Snowdon, and the rock enclosing them has 
been termed greywacke. We are decidedly of opinion that not 
a single rock occurs on Snowdon, nor as far as our observation 
extended, near that mount;ain that is at all allied to greywacke, 
unless the blue slates already noticed as prevailing up the ascent 
from Llyn Cwellyn, and otheVs bearing the same characters, can 
be so considered, unaccompanied, as they certainly are, by 
greywacke itself, and often mterstratified with rock of a deci- 
steatitic, or of a chloritic base. These shells occur in 
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daty rocks, and in slates which are interstratified ; the slates 
are of a greenish colour, the cleavage being less perfect than 
that of ordinary slates, and thin portions of them are green by 
transmitted light : they sometimes include whitish particles, 
which yield to the knife, but not to acid, and which we, there- 
fore, conclude to be harder portions of the samp substance as 
the rock itself, and of contemporaneous origin ; and in this 
respect resembling the slaty rocks with which they are interstra- 
tified, and which also contain the impressions of shells. These 
rocks are sometimes porphyritic from the same cause as the 
slates, and being extremely soft, yield readily to the knife, and 
consist chiefly of steatite intermixed, and generally coloured by 
specks and layers of chlorite, which sometimes has been decom- 
posed, leaving cavities : the steatite, however, is often of a 
yellowish colour, and somewliat translucent. That the softness 
of these rocks is not owing to the progress of decomposition is 
manifest from the inspection of the interior of vast blocks, occur- 
ring not on this mountain alone, and which have by accident or 
design been cleft asunder. 

The rocks above enumerated were observed fn situ as they 
appeared on the surface, or rather on the very edge of the pre- 
cipices along the ascent of the mountain ; and we conceive both 
from their examination individually, and from the circumstances 
of their connexion, that they are to be considered as varieties of 
the same rock : most of them pass into each other, some even 
in the course of a very few inches NE and SW. Thus what 
appears in one place as an almost homogeneous slate of a pretty 
close texture is sometimes so altered in its character in a short 
distance as to include multitudes of small white particles, which, 
when they eftervesce in muriatic acid, we consider to be car- 
bonate of lime, but when they do not, they appear to be of con- 
temporaneous formation with the rock itself, and to consist of 
steatite intimately mixed with siliceous matter ; and the charac- 
ter of the rock alters in becoming closer grained and less slaty 
in structure. It is certain, however, that in other places the 
interstratitication of large masses of the rocks already described 
with slates is very manifest ; for owing to the greater hardness 
of the rocks, and their less liability to decomposition than the 
slates, they frequently form ridges which rise uncovered by 
herbage above the slates on either side of them, and are seen 
projecting beyond the slates down the precipices of the Widdfa, 
andf of that over Cwm Clogwin, while the indentations made by 
the decomposition of the slates (those which appear the most 
perfectly homogeneous yield sooneeyt to atmospnerical action) 
are covered by herbage, as is apparent eveiy where from the 
ve^ beginning of the ascent from the banks ofLlyn Cwellyn. 

. In our descent beneath Crib Coch, and thence to lianberris 
Pass, we observed no other rocks than such as have already 
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been described : the run of the slaty cleavage is of remarkable 
uniformity every where. 

Not very far beneath the summit of Snowdon are the workmgs 
of a copper mine still carried on. An examination of the refuse 
thrown out by the miner produced no rock that is not manifestly 
connected in character and composition with those found on the 
surface. The principal part of the rock immediately connected 
with the ore is slaty, of a greenish colour, often includes multi- 
titudes of minute crystals of iron pyrites, yields easily to the 
knife, is translucent on the edges, and it is evident by trans- 
mitted light and the assistance of the glass, that the colouring 
matter of the rock is a green substance, arranged in irregular 
lines, and we are confirmed in the opinion of its being chlorite, 
from having found masses of slaty chlorite enclosing yellow cop- 
per ore, and veins of (juartz. We are not enabled to state any 
thing respecting the veins of tliis mine, not having been so for- 
tunate as to meet with the captain, either on the mine, or at 
his residence in Beddgelert. 

During our descent, we observed on the summit of the ridge 
which unites the Lluwydd (Cleweth) with the Widdfa, the sum- 
mit of Snowdon, an appearance ofstratification which, as viewed 
in the distance, may be termed basin-shaped, and which from 
its complete disagreement with all that we had hitherto observed, 
seemed to justify the conclusion that some important difference 
existed in that place in the nature of the rocks. It may be 
represented by the following rough sketch : 



This remarkable appearance excited the wish to examine the 
spot, and a future opportunity permitted our ascent to it. 
We began to rise at the bridge, about four miles from Beddge- 
lert, on the road to Capel Curig ; and after carefully observing 
the rocks in our progress, we may safely assert that no rock 
Avas apparent but such as have been already noticed at the base 
of Moel Shabod, and on Snowdon, On examining the spot above 
alluded to, we found the rock to be essentially of the same 
nature ; but being of a darker colour, and as it should appear 
containing more iron, it l\ad become more subject to decay, 
producing on the surface an ochreous-brown colour very 
observable at a distance ; and by a comparison of it with other 
rocks of a similar nature in other places, might be said to be 
considerably brittle. Still, however, it remains for us to account 
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for the decomposition taking place in so unusual a* form, and 
this, as we conceive, we are enabled to do from the observation 
of a fact, equally remarkable and unexpected. 

In a country in which every appearance of actual stratification 
is parallel to tne cleavage of the slates, we certainly should not 
expect to find the very rocks thus interstratified exhibiting cha- 
racters which are to be accounted for only on the supposifion of 
their having been deposited in the opposite direction, namely, 
nearly, but not quite, horizontally. In descending the Widdfa, 
and near the summit of the LIuwydd, we saw many rocks in 
situ, and even in very large masses, which exhibited nearly hori- 
zontal and alternate projections and depressions on their sides, 
and we found that these uniformly consisted of layers of varieties 
of the same rock, differing both in colour, and sometimes even 
in composition, the slaty cleavage being uniform and nearly at 
riglit angles to the direction of the layers. Those which were 
of the lightest colour, and were, therefore, judged to contain 
the least proportion of iron, being least subject to decay, pro- 
truded, while the ends of those which were darkest, having 
suffered the most by exposure, formed the indentations,. These 
effects commonly take place on the large scale, but we were so 
fortunate as to find more than one instance in which a cabinet 
specimen completely illustrates the fact, each thus forming iu 
itself a sort of epitome of the rocks of this region. We shall^ 
therefore, attempt to describe one of the specimens in question, 
first noticing the fact, that these rocks do not possess a cleavage 
parallel to the direction of the variously coloured layers. 

The base of tlie whole mass, which is about four inches lon^ 
and three wide, is manifestly steatite. It yields every where to 
the knife, affording a white powder. It consists of about 20 
bands or layers in a direction not quite at right angles to the 
cleavage plane, varying from a yellowish-grey colour (when it is 
considerably compact) to a dark-green, which, however, is much 
heightened by the addition of moisture, and which arises from 
the intermixture of abundance of chlorite (it is then more com- 
pletely slaty) ; the two extreme bands are of this nature, but one 
of them is vesicular from the decomposition of the calcareous 
spar once imbedded in it, and it still effervesces abundantly; the 
other extreme approaches the character of ordinary slate : 
between these are others, but very thin, of the same nature lying 
between others of a yellowish-grey colour with little or no inter- 
mixture of chlorite. Another specimen affords the opportunity 
of observing' the very different effects of atmospherical action on 
the differently-coloured bands. This is much softer than the 
former in every part, and consists of, perhaps, 50 grey and dark- 
green layers varying from the tenth to the fiftieth of an inch in 
thickness : the dark-green have decomposed, leaving the grey 
oites protruding nearly half an inch. 

It has been observed, tliat the cleavage plane of the slates^^ 
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this district is not quite vertical, and the direction of the differ- 
ently-colottred^ layers not quite horizontal ; but they are never 
at right angles to each other ; for it uniformly appears to be^the 
case, that if it were possible to divide the latter along the lines 
separating the differently-coloured parts from each other, and 
all along the cleavage in the direction of the slate, we should 
reduce them into rhombic masses, agreeing in form with those 
often observable in slates, owing in the one case to a species of 
natural cleavage, or in the other to the progress of decompo- 
sition* 

A consideration of the nature of these specimens just de- 
sciibed, and more especially the inspection of the masses exhi- 
biting the same effects on the large scale, amply account in our 
estimation for the appearances of stratification on the summit of 
the ridge connecting the Lluwydd with the Widdfa. It would 
account at least for the resemblance of a nearly horizontal sfra- 
tification ; and from examination of the spot, we are inclined to 
believe that the appearance of the dip and rise of the seeming 
strata is to be attributed only to the actual inequalities of its 
surfaces* A basin offering the same appearances of stratifica- 
tion occurs at the head of Llyn Idwell, in a branch of the Glyder 
Mountain, which we could not visit, but have no doubt they may 
be attributed to the same cause. 

The continuation of Our walk beneath the summit of the 
Lluwydd for about a mile, and a quick descent at its termina- 
tion into Cwm Llan, offered no change in the nature of the rocks. 
The upper part of the descent of the Cwm is composed of blue 
slates, but near the bottom appears a long and thick ridge in the 
direction of NB and SW of the rocks so often noticed as occur- 
ring abundantly at the base of Moel Shabod ; these continue to 
the foot. The’ dip of the slaty cleavage on the whole of the 
descent is towards the NW at about the usual angle of 54®. The 
appearance of roundness on the summit of the rocks heretofore 
noticed is remarkable in this neighbourhood. 

Not far beneath the summit of the* Lluwydd, which is 3000 
feet above the sea, is a copper mine, the principal vein, accord- 
ing to the information of an intelligent miner, runs about NE 
and SW, and is about 18 inches wide. It possesses several strings 
or leaders, on some of which they were working ; these did not 
appear to have any regular walls, and seemed to run nearly 
N and S, and to consist of a multitude of small strings traversing 
a rock greatly resembling that already described as being 
chiefly visible among the rubbish of the Widdfa mine, and, like 
it, containing minute crystals of iron pyrites. 

♦ 

In passing along the road from Capel Curig to Beddgelert, 
we perceived no rock with which we were not already ac- 
quainted ; and for about two miles north of Beddgelert towards 
Carnarvon, only the same varieties occurred. The same obser- 
' * 6 
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vation applies to rocks of the Pass of Pont Aberglaslyn, where 
the same rocks and slates are .manifestly interstratined. Just 
beyond Pont Aberglaslyn. the road to Tany Bwlch divides; 
the new road being more even than the old one, which traverses 
the elevated and barren mountain region between the two 
places, we walked over the latter as probably affording .the 
best, opportunity of observing the nature of the rocks. For 
several miles we found nothing different from those every where 
observed, except that, generally speaking, they are harder, and 
the slates more generally incline to blue. In one instance, 
we perceived a rock perfectly resembling those of the ruip 
cbvering the side of Penmanmawr. A short distance before we 


began to descend towards Tan y Bwlch, however, a change 
was perceived; ridges of rock in which no steatite was ob- 
served were interstratified with the slates parallel to their 
cleavage plane, and these running in the direction of NE 
and SW, and apparently consisting only of line grained 
chlorite, calcareous spar, and quartz, the latter prevailing; 
one ridge appeared to consist of granular quartz including 
a very few specks of chlorite. These rocks rose in ridges 
considerably above the slates bounding them on each side, 
and witli them dipping towards the NW. at the usual angle 
of 54®. 


Slates prevail on both sides of the vale of Festeniog below 
Tan y Bwlch Inn towards the sea, the flat base of the vale 
consisting apparently of alluvial matter : the beauty of this vale, 
however, which is justly celebrated, appears to be owing chiefly 
to the decomposition apparent in the slates wherever they are 
visible, forming a soil in which the woods of its northern bank 
flourish luxuriantly. A part of the hill on the opposite side is 
clothed in like manner, but the trees are of less height, the soil 
in which they grow being also a slaty rock in part decomposed, 
or in fragments generally so very small that we could not perceive 
the direction of die cleavage plane. On the summit of the hill, 
however, just before we begaii the descent to a waterfall termed 
the Rhyader Dhu, about two miles from Tan y Bwlch, the rock 
did not differ from those of the base of Moel Shabod, and is 
interstratified with slates : a fallen mass appeared in the descent 
to the waterfall consisting of the same rock enclosing round or 
ovate masses of a quartzose substance. In the basin of the 
upper waterfall, we observed a new appearance in the arrange- 
ment of the rocks so often noticed. The slates here appeared 
in nearly a horizontal position, and exhibited a tortuous course, 
which we have never before observed, while the rocks lying 
between slates assumed a somewhat tolumnar form, thus : 
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We afterwards traversed in our way to Harlech, a coun/ry 
consisting of the usual rocks and slates, possessing but little 
vegetation for some miles. Quartz often prevailed so greatly iu 
the rock to give it a character approaching to that of quartz 
rock* The precipice overhanging Llyn Tegwin, which is very 
lofty and unusually rugged, consists chiefly of slates presenting 
a rhombic form, probaoly from weathering, the acute angles of 
the monstrous rhombs protruding from the face of the precipice. 
Two layers of considerable thickness of the usual rock were 
interstratified parallel to the cleavage plane of the slates, the 
one near the summit, the other at the base ; they appeared 
parallel, the direction of the latter being towards the norm-west 
at an angle of 30^, being a much lower angle than we had before 
seen* 

At about the distance of four miles from Harlech, and while 
traversing a valley chiefly, if not altogether, of slates more than 
usually brittle, and apparently in a state of decomposition, and 
admitting of the growth of considerable woods of small oaks, 
we perceived on our right hand two lofty hills, each presenting 
to us a rugged scarp, consisting of slates, having precisely the 
same appearance as those overhanging Llyn 1'egwin, and 
crowned, one of them in a remarkable manner, by rocks in the 
form of closely aggregated columns, of the height, as well as we 
could judge from below, of 30 to 40 feet. These rocks dip to 
the NW, and though we had no opportunity of inspecting them, 
we inferred from what has been described as occurring in the 
ample basin of Rhydr Dhu, that they did not differ from the 
usual rocks of the district. 

The long ridge, at the soutlieni termination of which Harlech 
Castle stands, and which presents its side towards the sea, 
consists, in its upper beds, of a edarse slaty rock manifestly 
appertaining to the rock so •constantly observed, of which its 
lower beds consisted ; quartz, however, prevailing in it in a more 
than common degree. 
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In the first three or four miles from Harlech towards Barmouth, 
a rock in situ is scarce^ perceptible near the high road, the 
country being considerably flat, and affording a scarcely inter- 
rupted covering of herbage. If, however, we may be allowed to 
judge in some degree of the nature of a country by the rocks 
composing its stone fences, which in Wales present almost 
every variety that is to be seenen situ^ it may be concluded that 
the same rocks still prevail. The remaining part of the way, 
there was not sufficient light for us to observe any thing cor- 
rectly. The road, however, is by far more rugged than we had 
^ founa any road in any other part of North Wales. The cause ofi 
thfe was perceived the next morning on retracing our steps 
about a mile, in which the granular rode prevails in most, if not 
all, the varieties observed at the base of Moel Shabod. In some 
places, however, quartz entered into its composition in greater 
abuhdance than in any rock perceived by us on that mountain. 

On quitting Barmouth for Dolgelly, we found that the very 
last house stands on the termination of the granular rock, and 
that the slates perceptible on the hill behind the town descend to 
this place, and repose on the rock in a line perfectly consonant 
with the plane of the slaty cleavage, which as usual runs NE 
and SW, and dips towards the SE at an angle of 68®. The 
slate here is somewhat coarse, though with a completely slaty 
structure : it is translucent on the thin edges, and of a green 
colour by transmitted light. 

Slates continue to prevail along the road from Barmouth 
to Dolgelly, and they are in many places newly laid open by the 
recent widening of the road, and for materials for its repair. 
The direction of the laminae continues, as we observed it imme- 
diately on quitting Barmouth, the whole of the way with the 
same dip, the angle somewhat declining in approaching Dol- 

But though slates prevail in the mountains on our left from 
the base to the summit, we were able, in several instances, to 
perceive, before our arrival at it, a change in the nature of the 
rock, by the appearance up the side of the mountain of a ridge 
differing manifestly from the slates, and which, on examination, 
proved to be a rock of the same nature as the base rock of Moel 
Shabod, but often without any appearance of quartz or chlorite, 
and interstratified with the slates in the direction of NE and 
SW. The rock of the only ridge which we carefully examined, 
appears to consist of steatite occasionally mixed with carbonate 
of lime, since it effervesces in patches. It is fine-grained, 3 rields 
readily to the knife, of a greyish colour, and translucent on the 
edges. * 

In approaching Dolgd ly, we had a good view ©f the summit 
of Caoer Idris, and of some ranges of lower mountains, which 
may be considered as forming a part of its northern side. These 
possess a character different to that of the summit of the moun# 
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taefii in b^in^ tnnth t<rhitet, and more fugged ; while in the dist. 
ahcey the line of their extended summits is more nearly horizon- 
tal than those of any other mountains we had seen ; and*tbere 
are still lower ranges, apparently consisting of the same rock,, 
limning parallel with them towards the sea coast. It is undoubt- 
edly difficult to determine the precise run of these ranges in the 
circnmstances under which we viewed them, but we judged by 
* the bearing of the compass, that the run of their ridges is in the 
direction nearly of NE and SW ; that is, parallel to the direction 
of the cleavage plane of the slates here and almost every where 
else. ^ 

* In our route to Machynlleth, we crossed Cader Idns, 
descending by Craig y Caie to the Mynfedd Inn ; and being 
^are that* it is the intention of Mf. Aikin, ere long, to present to 
the public a detailed account of the geology bf this mountain, we 
absftain from more than a general remark or two, viz. that many 
varieties of the ropks prevalent at Moel Shabod appear likewise in 
this mountain, the escarpment of which towards the north con- 
sists of columnar rocks*, bearing generally more completely the 
character of greenstone than any rock we have observed on the 
north of that mountain ; that on the face of this escarpment are 
visible two or more beds of slates, interstratified with the 
columns of greenstone, the slates resting on the summits of the 
lower columns, while the bases of the upper rest upon the slates ; 
that the plane of the slaty cleavage is about at right angles 
to the position of the columns, runni^ NE and SW, and dip- 
ping at about the angle of 68^ to the SE. 

In ascending the mountain, we found several impressions of a 
shell differing from those observed on the summit of Snowdon, 
and also from those found near the base of Ben Glog and at 
Moel Shabod, in a rock which is fine-grained, soft, apparently 
composed chiefly of steatite, and perfectly resembling a variety 
occurring at the base of the latter mountain, and in many other 
places. 

The road to Machynlleth runs chiefly along narrow vallies 
often bounded by lofty and steep hills. For the first two or 
three miles ^their sides, though verdant to the very summits, are 
neither well wooded nor cultivated, and wherever a rock became 
visible, it was always slate, nor did any solid rock appear during 
the whole of the route to Machynlleth, either by the sides of the 
road, or in the form of ridges as heretofore ; the stone fences 
are of slate, and the road being composed of the same material, 
IS, though hilly, superior to most we had lately travelled. After 
the first two or three njiiles from the Mynfedd Inn, extensive 
woods of young oaks covered the sides of the mountains* often 
nearly or quite to their summits, almost the whole of the way 
to Machynlleth ; while here and there the oak, the ash, and the 
sycamore, were of a considerable size ; the appearance on 
^ iftber hand forming a perfect contra^^t to the general scenery of 
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Carnarvonshire ; as, for instance, the greater part of ^ route 
by the old road from Pont Aberglasslyn to within a mile or tjvo 
of Tan y Bwlch, which chiefly traverses the solid rock. 

The slates between the Mynfedd Inn and Machynlleth have 
the same dip and direction as those on the escarpment of Cader 
Idris. The houses of Machynlleth are all of slate. 

The country between Machynlleth and Aberystwith partakes 
of the same general character. Lofty hills, with steep and rapid < 
slopes, and bounded by narrow vallies, frequently pretty well 
cultivated, the herbage covering even the summits of the hills, 
which are rounder than before. Woods of small oak, but of 
ccJhsiderable extent, were frequent on the sides even when very 
steep. The rock rarely appears through the verdure, so that 
almost the only chance ol‘ gaining information respecting its 
nature is to be found in the little quames beside the road, or 
whSre, as is sometimes the case, the unbroken rock constitutes 
the road itself. Many instances of this occurred soon after 
leaving Machynlleth, affording the opportuni^ of ascertaining 
that tn^e direction of the cleavage, and the dip, still continue the 
same. The rock, hov/ever, is not always a pure slate, since it 
is very commonly intei stratified, as every where else, parallel to 
the direction of its cleavage, with thin layers of a granular stone, 
in its external character greatly resembling some of the varie- 
ties every where observable in the more northern mountains, but 
of a colour more nearly approaching that of the slate, and often 
consisting of variously coloured particles lying parallel to the 
plane of interstratitication. 

We regret omitting the opportunity of examining the slate 
quarries of Aberystwith. We walked, however, to the bold 
projecting rocks at the point on the NW of the town, where 
w e found almost the only instance of irregularity in the dip, and 
contortion of the strata, that we have observed. At the point, 
and as far as we could see the coast beyond it on the north, the 
dip appears to be nearly E at a low angle, although that of the 
rocks at its foot, which are covered at high water, dip in another 
direction ; and during the very short time we looked at these 
rocks, it appeared to us that those immediately in contact with 
the point, towards the town, and which are contorted, dip in a 
thira direction ; but it is not improbable that further investiga- 
tion might have proved the inaccuracy of some of these appear- 
ances. Every where the slate is interstratified parallel to its 
cleavage plane with a more or less granular rock, much resem- 
bling, some of the finer-gramed varieties of the base ofMoel 
Shabod. 

The same kind of countiy continued to the DeviPs Bridge, 
and very slight opportunities of examining the rocks on one side 
only of the road, afforded us only the iniormation that the sum- 
mits of the hills are of slate, often in very small rhombic pieces, 
as though, from some cause or other, they had been shattered 
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Closeto the DevilVBridge, on the side beyond the Inn, there 
is a quaiiry of slates, of 'which the cleavage runs as usual N£ 
and SW, dipping towards the NW at 60 ® ; but on the northern 
side the rock immediately adjoining the bridge, the dip and 
direction are very different. It is, however, manifest that this 
mass, part of which forms the abutment of the bridge, is not 
in situ, since its seams are opened, and the rock itself appears to 
have been shattered in its fall. In the deep ravines of the sin- 
gular scenery opposite to the Inn, we anticipated an opportunity 
of ascertaining the nature of the rocks of this place. On 
^descending these ravines to view the fine waterfalls beneath Uio 
bridge, we found the dip and direction agree uniformly with 
those of the tpiarry above-mentioned. We afterwards went to 
see the grounds belonging to that boast of all the tourists, 
Hafod, and on the banks of the Ystwith, traversing its beautiful 
valley (in which it appeared to us that art had done much, *but 
nnture more), we had numerous opportunities of ascertaining 
that the dip and airection of the slates agree with those near the 
Devirs Bridge, In both places, the slates still continued to 
enclose layers of a granular rock resembling that so often noticed. 
Occasionally also, it occurs in blocks and kernels, and is so 
soft as to yield easily to the knife, and in several instances was 
observed to decompose in the same cellular manner as some of 
the chloritic slates of the summit of Snowdon and other places, 
the cells, however, being much smaller. Near the bridge at the 
termination of the Ilafod grounds on the road to Tregarrow, 
were some large masses of slate enclosing layers of the rock in 
question, parts of which were so far decomposed as readily to 
break down into a perfectly soft substance oi an ochreous-brown 
colour. Hitherto, tnerefore, the slates and slaty rocks appear to 
partake largely of the characters of those forming the more 
mountainous regions of the most northern parts of Wales ; and 
it may be observed that hitherto we have not seen a single 
rock bearing in any degree the character of grey wacke. 

Between Ilafod and the Devil’s Bridge, the country continues, 
as between the latter place and Ilafod, bold, but extremely ste- 
rile, the lofty hills being so completely covered by coarse ver- 
dure to their summits, that die rock is visible chiefly along the 
water-courses in the bottoms of the valleys. Few trees, and as 
few attempts at cultivation, are visible on the sides of the road. 
Slates enclosing masses and layers of the same varieties as those 
prevailing between Machynlleth and the Devil’s Bridge are occa- 
sionally to be observed, and possessing the same line of bearing. 

Just before arriving at Rhyader, however, the character of the 
country became changed : the hills surrounding that place are 
lower, and hSve rounder summits than any that we have pre- 
viously observed ; while the broader valleys offered the 
reverse ot the picture we had so lately seen, being well culti- 
vated and wooded. We now turn injo. the valley of the Wye, and 
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about a mile south of the town, an abrupt cliff of copsidferabie 
height attracted observation from the nature of the rock, which 
is in pretty thick beds or layers, dipping to the NW about 35^, 
and consists apparently of minute portions of crystalline quartz 
firmly adhering, and presenting innumerable small ochreous 
specks, as though some one of its constituents had suffered 
decomposition, and thus constituting a paste which included 
somewhat round (perhaps rolled) masses of granular quartz and 
of hornstone (?) of considerable size, and here and there small 
transparent crystals of felspar. This rock altogether greatly 
i»3scmbles some varieties of the more compact and quartzose 
beds of the old red sandstone. 

The appearance of a rock possessing characters so greatly 
differing from every thing that we had seen in North Wales, 
irvdicated a conij^ete change in the geological features of the 
country. This, however, did not altogether prove to be the 
fact, for we afte rwards observed repeated instances of the same 
slates, and included rocks, as had been iw)ticed before; but 
still it appears to us that an investigation of this part of the 
country, and particularly of the immediate neighbourhood of 
llhyader, would i)rove of great interest to the geologist, as 
affording him the opportunity of observing rocks of very difi'er- 
ent characters in a very short compass, in such a manner, as to 
prove tlu ir councxioii and possible transition from the one into 
the other. 

Between Rhyader and Built we also observed a rock most 
essentially differing from any of the preceding. It has the 
appearance of an indurated clay, which sometimes appears in 
layers, including masses of the same substance, which, by expo- 
sure, open concentrically, and finally break down into a clay ; 
and it is only on the assumption of the prevalence of this indu- 
rated clay to a considerable extent, that we are enabled to 
account for the ap|)earancc of some large and high commons in 
this route, having pretty level surfaces. 

About a mile on the north of Built, we observed in the bed of 
the river a rock which may, perhaps, be the greenstone noted 
in Mr. Gre enough’s maj) as bciunging to the coal formation. It 
is an extremely fine-grained rock, nearly black, traversed by 
veins of quartz, but the compoiunit materials of the rock itself 
are not discoverable by the help of a glass. 

In the bod of the river on the left of the bridge, on entering 
Built, we observed a sliale much resembling that of the coal 
formation, coniviiiiing large spherical masses, often in the form 
of septa, of a substance which is vej*y ponderous, and consider- 
ably resembling that of the septaria enclosed in the London 
clay. It also contained iuipressions of vegetables. 

After leaving BniltXowards Brecon, the country still continues 
to improve infertility, and the hills are lower, but still few wen- 
ings appear, and scar«i»!y a rock is visible above the 
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Within a mile of Built, the soil begins to be tmged of a reddish 
and about &ree miles from it we observed a small 
iqiO^ry on the <3^^ hili, and near the road side, situated in a 
ahmstone perfiM^r#^mbling the old It afforded two or 
three varieties ; otS. of them consists apparently of m tndu* 
rated clay or xxuirl of a red colour, enclosing specks of, mica; 
anothftr of grafOab^siliceous sand, and an ochreo^ tjg^hl^ 
connmtihg them ; a third resembling tjbie sandy variety, except 
that it was rendered slaty by the ipterv^tion of close layers of 
mica ; these varieties are interstratiii^d, and dip at abt^t tb^ to 
theSW, 


In conclusion, we have to observe, that previously to our 
quitting the hospitable roof of Mr. Daw^^; tit 'B^jgor, be 
informed US that some varieties of the rocks, of we 

visited bad bee^ certain French geoi(^sts%- be 

the stemchiste of »Ton^^it. Since committing the fbreg^g 
pages to the press, we have consulted the desCripti(^ ^ that 
eminent mineralogist of the Geology of the duserted 

in the 35th volume of the Journal des Mines, Jits particular 
description of the steaschiste to be found in his ^ Essai d'une 
Classification Mineralogiijue des Roches melanges,^ in the pre- 
ceding volume. The perusal of these at once convinced us of 
the relation existing between the rocks of North Wales and 
those of the Cotentin, and even of their identity in so far as 
related to their actually consisting of the steaschiste, and of 
that alone ; for we did not perceive any rock whose character 
sufiSiced to raise a doubt of the whole being of one formation. 
We refer the reader to the two memoirs above cited, the perusal 
of which will readily satisfy him of the correctness of out present 
views of the nature of the rocks in question, and that their pro- 
perarid expressive designation is steaschiste ; of which we have 
described most; of the varieties mentioned by Brongniart : they 
are as follow: Steaschiste ri/de ; porphi/roide : noduleux ; steati- 
tmsc: chlorit^ke; ditillagique {oxxx^ is rather qpAio- 

tini phtflladim. ; 

living to Mr. G. B. Saw«rby, G^ent- 

gardeii, all tliie impressions of shells fontid by us in Wales, «ad 
lequested ttf Mm -some remarks 'Upon toem, ^hich hts intimabs 
acquaintance wiA-eonchology well qna&iles him to aiferd, we 
annex the Coidmuaication received from h^ on the sobjcckfiist 
observing that the impressions figs, i , 2, 3,4, 6, and 9 (1*1, < 
are from the summit of Snowdon.; 6,7L 8, 10, 11, 12,'anfi'1 
firom the road side near Pont y Oyro'i-'^.^IS is .froii%l|KDut 
midway between the Devil's Bri^eipi)[0 14 

ftOaS^Cader Idris. 
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GENTLEMEN, j 

In conformity with your expressed wish, I forward to you^the 
accompanying drawing (PI, XVII) of the fossils from Snowdon 
and its vicinity ; and shall now proceed to offer you my opinion, 
or rather my conjectures, upon the nature of each one in parti- 
cular, first observing that scarcely any of them possess sufi^ient 
character to enable me to speaK with any tolerable degree of 
certainty. Several of them must remain undecided, until more 
perfect specimens can be obtained ; because they are destitute 
of those parts from which generic characters are taken. Almost 
all the organic remains to be traced in these specimens appe%.r 
to me to be bivalve and principally terebratuloid shells^ The 
specimen numbered 1 and 2 in the drawing appears to be a cast 
of the inside of deep valve of a Productus,* of which fig. 1 
shows the back, and fig. 2, the hinge : it has distinct but rather 
flat ribs, and it is compressed in a direction from the back to the 
hinge. Fig. 3 is a view of another specim|n, which I believe 
to be the same species, but which is coi^fessed laterally, so 
that the ribs are much more prominent. Figs. 4 and 6 are two 
views of an entirely detached little cast which is rather concave 
on one side, and convex on the other. I think this may deci- 
dedly be referred to the genus, if indeed it be a distinct genus, 
described under the name of hysterolites, which we are informed 
in ilie Dictionnaire des Sciences Naturelles are only found in the 
oldest beds. As a species, it differs from the only one I had 
before seen in having distinct longitudinal diverging ribs. Fig, 6 
is a representation of a fossil which I thought at first was proba- 
bly the flat valve of a productus ; but judging from its pnncipal 
features, I am now rather disposed to think it may also be an 
hysterolitc. It is a very flat impression, and it has two sets of 
diverging ribs, only distinct towards the margin, one set smaller 
than the other, and interposed between the larger. The frag- 
ments represented in fig. 1 1 appear to me to belong to the same ; 
they are compressed in various directions. There is another 
impression upon the same stone as tig. 6. I have numbered it 
7, and I cannot help expressing some doubt about the real nature 
of this impression ; if it be that of a shell, it is certainly an im- 
pression of the outside of an avicula. Fig. 8 is probably the 
impression of the outside of the opposite valve of the same 
kind of shell as fig. 6. The fossil represented at fig. 9 is, 
perhaps, the most singular of all ; it appears to be k cast 
of the inside of a terebratuloid shell, and like many of them 
it has several strong diverging ribs, most prominent towards the 

• 

• I make use pf this name because it is at present generaUy Routed. I am perfectly 
aware of the impropriety of using a LaUn adjective as a generic appellation, and am conse- 
quently happy to leam from a gentleman who has lately taken much trouble in investi- 
gating these fossils, that the use of this appeUation will be superseded, and a name 
which has the right of priority, adopted in its stead. In using the term Productus,, I 
do not venture an opinion real nature ofathese fossils. 
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margin ; ,but it is principally remarkable for a strongly prominent 
three-sidted projection, something like an irregular, ill-shaped 
tetrahedron, one point of whose base is exactly at the point of 
the umbo of the hinge, and the two others are directed towards 
the two corresponding sides of the margin. I strongly suspect 
that this projection has been rendered unnaturally prominent by 
being ratner laterally compressed. Fig. 10 is an indistinct frag- 
ment of the impression, probably of the lower valve of an hyste- 
rolite. Fig. 12, a bit ot slate, which contains some pyrites, and 
upon which is an impression very much like that of the scsde of 
^e cone of some species of pirius; but it is quite impossible fyr 
me to decide whether it is an animal or vegetable remain. Fig. 13 
has the appearance of the outside of a bivalve shell, but it is 
extremely indistinct, and I dare not venture a conjecture upon 
it. Fig. 14, part of an impression of the outlide of one valve^of 
a bivalve shell, but to what genus it is referrible, I do not know ; 
probably a Venus or a cytherea. Fig. 15, a very indistinct sec- 
tion of a madrepofe. I am. Gentlemen, yours, &c. 

G. B. SOWEUBY. 


Article IL 

On the Ultimate Analysis of Vegetable and Animal Substances. 

By W.Prout, MD. FRS. 

(To the Editor of the Annals of Philosophy.) 

DEAR SIR, Southampt(m-.strecty Nov. 15, 1822. 

In the second part of the Phil. Trans, for the present year, just 
published, there is a paper by Dr. Ure on the Ultimate Analysis 
of Vegetable and Animal Substances. In this paper, Dr. Ure 
states that he has constantly found about three per cent, more 
of carbon in sugar than what I obtained, and that the results of 
his analysis of urea differ very considerably from M. Berard's 
and mine, especially in the proportion of azote. The chief object 
of this notice is to endeavour to throw some light on these dif- 
ferences ; and first with respect to sugar. Dr. Ure states that 
he employed the best refined sugar oi commerce. 1 used per- 
fectl]^^ white and pure crystallized sugar-candy, under the im- 
pression that this would be more likely to be fixed and definite 
m its composition, than the imperfectly crystallized sugar in 
common use. I have indeed, with other views, once or twice 
operated on conunon sugar, but without much attention to accu- 
racy ; so that I cannot with certainty state whether my results 
coincide with those of Dr. Ure. With respect to urea, what I 
employed was perfectly pure, in which state it exists as a beau- 
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tifully white crystallized substance (very like oxalic acid ii| 
appeai^nce), permanent in ordinary states of the atmosphere^ 
and without any remarkable taste or smell. I may remark^ that 
the above two substances were among the first I analysed^ and 
that Ibe analyses were made with a charcoal apparatus much 
less capable of precision than the lamp apparatus which I sub- 
sequently employed. 

The views which I published some years ago respecting the 
atomic theory, seem to be now generally known in tnis country. 
These views at the time led me to others which I was exceed- 
ingly anxious to verify ; and as I was interested, for other rea?» 
sons, in the composition of organic substances, it struck me 
that by submitting these substances to analysis, J might not 
only obtain a kiiowledge of their composition, but by investigat- 
ing. the laws which^might regulate the union of their elements, 
hydrogen, carbon, oxygen, and azote, be able to obtain an 
insight into the laws which regulate the unioii%of other element- 
ary principles. With these views, therefore, Jset to work, and 
after very great labour, and no trifling expence in apparatus, 8cc. 
succeeded, as 1 supposed, in analyzing more or less perfectly 
almost every well-defined and crystaliized organic substance 
that I could procure. A few of my earlier results were pub- 
lished, perhaps, prematurely, but the great mass, as is well 
known to several of my friends, still remains by me, nor have I, 
for various reasons, the least inclination to publish them at pre- 
sent. In the mean time, however, it may be stated, that the sub- 
stances analyzed were dried at 212® in vacuo with sulphuric acid, 
by means of an apparatus described by me several years ago for 
that purpose, that every precaution (including those men- 
tioned by Dr. Ure as well as others), were taken to insure 
accuracy, that, with the exception of sugar, and one or two 
other substances, every substance analyzed by Dr. Ure and 
myself in common appears by the charcoal apparatus to contain 
less carbon than by the lamp apparatus.* 

1 am, dear Sir, yours, &c. 

William Prout. 


• In making this remark, I by no means wish to insinuate that Dr. lire’s results 
are encmeous ; my object is merely to show that the lamp apparatus is as capable in 
many instances of oxidizing carbon as the charcoal apparatus. It is probable that seve- 
ral of the substances examined by Dr. Ure could only be analyzed by some such means , 
as those he employed ; but for the analysis of most substances *contaimng azote, I dt not i 
hesitate to say tliat 1 prcfbr the lamp apparatus. 
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Memaris on the Gtobgjf of JAn^wm, or Holy Island. By 
Bf. J. Wilich^ Honoraw Member of tf»e Geological Sode^ 

of Loadon, aad of die Miaeralogical Soi^y of Bresdeo. 
" WUli»Ph» 4 e. .{No. XVIIL) 

(To the Editor of the Annals of Philoscyphy.) 

r ^ 

SIR^ J^emattk^^^Tyne^ Nw<, 1, 182C. 

Pb^ vio vs tv ^attemptii^ade^riptioii of the geologicdstrac- 
tuie ofliDdlafazn;^ ma^iiot be wias to meation a fewleading par- 
ticulars respecting the island, which will at least save the trouble 
of referring to printed authorities on the sulriect. The Tenerhble 
Bede, who wrot&in die eighth century, caUs Lindisfam a semi- 
island, being somunded by the sea twice every 24 hours ; and 
a popular poet or die present day delineates this striking phe- 
nomenon in the fbUowing lines : 

** The tide did mnr its fleod«aisrk galn^ 

And|Mled in the saint's domain ; 

For ihe flow fEud ebb, it still 

Ve^ss to isle ; 





■ QQaOD 
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feet at high water during apring tides, and is defended by a 
castle* built upon a lofty basaltic rock. 

The part of the island, as coloured (PI. XVIII), covered witl 
diluvium, is in a state of cul^vation j and though the soil be ligh 
and much encumbered with stones, affinrdb a good rent, the sei 
throwing up manure in abundance, and the demand for land tc 
grow potatoes being eonsideraUe. The nnc^tivated portion oU 
the island consists of a range of sahd li311s,.Qrh»hi> shghtty held 
together by the creeping rods of the sea 15 ^ne>|^ltss, sea mat- 
grass, rushy wheat-giass, and sea carex, and is obc^pied as a 
•rabbit warren. . ; ' . r, * - 

The ruins of the Abbey sepm to he nearly in the same. dondi- 
tion as when drawn for fte print in Case’s Antii^nities, V-cf. iv, 
p. 117, and are secured in some degree from fotore dilapidation 
by buttresses having been recently erected to smport the outer 
walls. '^Tlie masonry e^pears mde, yet the bmtdmghas with- 
stood the frosts and tempests of many centuxite. Ine sides of 
the walls alone are constructed with hewn stole ; the inside is 
filled by fragments mixed with mortar : in the former instance, 
fine-grained red sandstone, with a few courses hear the top of 
white sandstone, has been the material used} in the latter, 
basalt, limestone, sandstone, or whatevmel^ imuldbe collected 
from the sea beach. With the exceptioh^of the chancel, which 
is Gothic, this Abbey is of ^xon architecture, and appears to 
have served as a copy for the more magnificent cauiedral at 
Durham. Its ^mansions are : length, 138 feet; length of cross 
aisle, 70 feet ; breadth of the body of the abbey, 18 feet ; breadUi 
of the two side aisles, 9 feet each. 

The monastery has been nearly demolished to afford mate- 
rials for the erection of the present church, though some idea 
may be formed of its size and figure from thejmms still left.. 

In a geological point of view. Holy Islfi^ p&rtakes of the 
nature of Ae neighbouring district, or is iMpaed in the encrinal 
limestone formation, whi^ traverses En^ftid from the vicinity 
of the Tweed to Derbyshire. The rocky beds, associated with 
the limestone, consist of s^e or slate clay, ^d red and white 
sandstones : their dip is south-east. , Basalt in an unconfonpa- 
ble position also occurs, and these me in pait covered with dilu- 
vium, and in part with sand drifti^rom the shoals lyipg to the 
north (see Plate). That the lattef fonns but a sufierficial cover- 
ing to the peninsula called the Snoolc » evinced by a pit having 
been sunk through it in search for coal ; to what depth the miners 
penetrated I could not leato, but fragments of bituminous shale 
scattered about served to’^ve the nature of the substratum. 
While on the subjec^ alluvium, it may be right^ notice, that 
the long shoal stretcm% from Gpswck towards the north of the 

Latitttde of the caetlc. SSfi tOW ; longitude, 1* 46^' W. 
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island consists chiefly of greywacke pebbles, washed down from 
the mountains of iiielkirkshire, and deposited in their present 
situation by the current of the river Tweed. For this rnforina- 
tion, I am indebted to a friend,^ tlioroughly acquainted with the 
geology of the border. The diluvium covering the southern 
division of the island constitutes a tolerably fertile soil, thougli 
«8and appears to predominate : mixed through it, are water-worn 
losses and boulders of granite, porphyry, syenite, greywacke, 
conglomerate, encrinal limestone, basalt, and sandstone, the 
proauce of distant mountains, as well as of its own rocks. 

* The centre of the island presenting but few points for geelo-* 
gical investigation, it is mv intention to commence by describing 
the rocks forming the clitfs and beach, beginning with the south 
side of the island, and passing along its eastern return by its 
western shores. By this mode of survey, *a ridge or overtying 
mass of basalt will first come under consideration ; it*may be 
observed on the/main at Kyloe Crags, taking a south-easterly 
direction, and s^ain makes its appearance at St. Cutliberi’s 
Island or Hobthrush, where its elevation is inconsiderable. At 
the western extremity of the Heugh, it forms a ridge 45 feet in 
height, by 120 feet in breadth, but at the distance of 500 yards 
is lost under water. Near the eastern extremity of the basin, or 
small harbour, it again rises in irr^ular columns to the height of 
105 feet, and on these stands the castle. Further to the south- 
east, the stables were built on a similar rock ; and finally th(‘ 
basalt may be traced in this direction to the Plough and other 
detached rocks visible only wlieii the tide is passed half ebb. 
This basalt is generally of an iron-grey colour, and fine-grained 
texture, occasionally with specks of pyrites, but at the foot of 
the cliffs of the Heugh its fracture becomes earthy, and specks 
of calcareous spar are scattered through it. That this line of 
eminences is 'not a dyke protruding above ground is clearly 
proved by the basalt resting on limestone and shale at the north- 
western part of the Heugh ; on shale, a little eastward of the 
path, which crosses that ridge; and again on limestone near the 
castle. Though the regular dip of the stratified rocks is to the 
south-east, yet the edges of the stratum of limestone v/liere it 
comes in contact with the basalt, near the boat houses, rises 
rapidly, and in part rests against it ; fragments of limestone 
appear also to be included in the body of that rock ; but on the 
be4ch at an inconsiderable distance from the Heugh, the lime- 
stone follows its regular course. The colour of the limestone, 
where it approaches the basalt, is pale ash-grey, its texture 
crystalline, and it contains iron pyrites and small veins, turned 
red by the oxidation of their iron. At a distance from the basalt, 
the limestone is of a dark smoke-grey colour, splintery fracture. 


Matthew CuUey, Esq. of Akeld. 
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with veins of white calcareous spar, and the casts of the encrinal, 
fossil, and obscure bivalve shells, are imbedded in it. 
inches of highly indurated shale, of an ifon-grey colour, and 
breaking into angular fragments, ihay be remarked between the 
limestone and basalt. A little to the east of the boat houses, 
shale, containing marine exiivi®, underlies the basalt, and atone 
point may be seen in the cliff, 20 feet above high water mark. 

To the eastward of the path which crosses the Heugh, shale 
or slate clay is the stratum on which the basalt again reposes* 
At the point of contact, the shale of the upper part of the bed 
is of an ash-grey colour, and its fragments are angular; it con- 
tatns specks of calcareous spar, and is hard, when comparedT 
with the schistose layers under it. These are of a pale-grey, 
passing into reddish-brown by decomposition, and abound m 
casts of the following organic remains : 

• tg:- 

« Helix cirriformis, Sowerby * . . . T. 170, f. 2. 

Terebratula biplicata, ditto ,.* • T. t0O, f. 1. 

Terebratula Wilsoni, ditto .... T. 1^8, f. 3. 

S[)irifer trigonalis, ditto T. 265. 

Spirifer oblatus, ditto T. 268. 

Productus longispinus, ditto . . T. 68, f. 1 . 

Productus Fleiningii, ditto .... T. G8, f. 2. 


Also a small bivalve, probably a Modiola, and a fossil, resem- 
bling a Belomnite, but not thicker than a quill, though of consi- 
derable length. 

The bed of shale lying at some distance from this part of the 
Heugk, and covered by the sea at high water, is very hard, 
l>l'(ick, and encloses calcareous casts of the encrinal fossil, and 
cubic pyrites, and the organic remains before enumerated. 

The basaltic eminence on which the castle stands is the most 


striking feature of the island, the summit of the rock being 
decidedly columnar ; it is of the same nature as the Heugh, and 
rests upon shale of the same description; but on the beach 
immediately below the gate leading into the castle field, a small 
portion of very beautiful limestone may be noticed; its colour is 
pale reddish-brown passing into bluish-white ; its lustre pearly; 
and texture highly crystalline, similar to the last mentioned 
limestone, when in the vicinity of basalt. The strata of lime- 
stone and shale along this side of the harbour from the Heugh 
to the castle, where exposed to view at low water, may be 
observed to possess an undulating form, the ridges risiifg at 
right angles to the inclination of the beds, but this phenomenon 
is more remarkable at the Coves. 

From the castle point to Red Brea, the cultivated land is 
defended from the inroads of the sea by a barrier of boulder 
stones thrown up during easterly gales of wind. On examination, 
these will be found to consist of the same varieties of rocks as 


those imbedded in the diluvium. 
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the cliff, called the Red Brea» the stratum covered by the sea at 
low water is of coarse-grained yellowish-brown micaceous Sand- 
stone, becoming brick-red when in a state of oxidation. ^The 
Red Brea does not excede 30 feet in height, 20 of which consist 
4 :>f diluvium, two of coarse-grained micaceous sandstone, one of 
bituminous shale mixed with fragments of coal, two of sandstone 
like the former, and five of shale. The strata on this side of the 
^island also undulate.^ Emanuel Head is what seamen call a 
green bluff ; its extremity is protected by an accumulation of 
boulder stones. To the west of this headland, limestone and 
sandstone become the prevailing rocks, but the haven in which 
*the coves are situated is the most advantageous point for obs^rv- ^ 
ing their construction. The coves are recesses hollowed out in 
the soft sandstone of the perpendicular cliff by the action of the 
sea and the weather, their harder coverii\g having withstood 
these powerful agents. The principal cove is supported by two 
natural pillars, by which its entrance is divided into three*^ pretty 
regular arches, tfie centre one being much the largest. The 
cliffs here, including their covering of earth, are about 40 feet 
high: the first bed of limestone is four feet thick, of a pale ash- 
grey colour, containing the encrinal fossil and bivalves, and 
leaking into cubic fragments ; it is divided from the second 
bed by eight inches of black bituminous shale filled with encri- 
nites ; the second limestone is also four feet in thickness ; its 
-colour is dark iron-grey, and obscure traces of organic remains 
may be seen in it. To this succeeds a thin layer of shale, then 
three feet of reddish micaceous sandstone, and 10 feet of 
exceedingly fine-grained white micaceous sandstone. In this 
soft rock the coves, three in number, are excavated ; their floor 
is of red and white laminated micaceous sandstone, over which 
the tide flows at high water. At the extremity of the rocks at 
Snipe Point, which forms the western side of the haven at the 
coves, the undulation of the strata may be seen to the greatest 
advantage, and might be compared to the waves of the sea, but 
their curves are too regular, passing across the inclination of the 
beds at right angles, which is to the south-east. This limestone 
comprises 12 distinct strata, measuring in all 16 feet; the whole 
of these are exposed to view at low water, having been broken 
across by the violence of the ocean. Its position is below the 
sandstone at the coves, and above a red and white sandstone in 
the outer part of the haven to be seen only when the tide is quite 
The limestone first makes its appearance on the beach 
north of Snipe Point, and is again lost near Emanuel Head. 
Between its first and second strata, which are each a foot thick, 
is enclosed a bed of shale of the same thickness, containing 
mineral charcoal, but 1 was never able to detect vegetable 
impressions in the shales of this island, though casts of euphor- 
bias are not rare in the sandstones. The colour of the limestone 
ij^^moke-grey, and bivalves encrinites are dispersed through 
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it. From tiie outer part of the reef on the north aide of the 
Immn at the eores;*^ a dyke crosses Ihe strata, and pasaipg 
throjugh the rocks below the southern point may be again 
observed on the beach b^ond it The chasm is six feet wide, 
and filled with limestone m distinct concretions, the colours of 
which pass from dark reddish*brown to greenish-white, mixed 
with small veins and minute crystals of white calcareous spar in 
druses. • 

That sand hills cover the Snook I have already mentioned : 
from thence to the neighbourhood of the town, the shore is low, 
and gradually declines into Fenham Flats without rocks protrud- 
ing Kom below the soil ; but at a short distance within the line* 
of sand, an extensive quarry has been worked in fine-graini 
white micaceous sandstone. 

Approaching th^town, a cliiFof shale rises gradually from the 
nomi, till its perpendicular face measures about 30 feet, of which 
8 or it) are diluvium : this bank terminates close to the Heugh. 
The shale is bituminous, and, from exposure ?p the atmosphere,, 
is fragile, and of a reddish-brown colour, wo bands of clay 
ironstone, each four inches thick, traverse it horizontally, and 
nodules of the same ore, enclosing septarim and such plates as 
the pitmen call girdles, together with cubic pyrites, are scattered 
through the whole rock. From the same shale at the foot of the 
cliff, fragments of the encrinal fossil, formerly highly prized under 
the name of St. Cuthbert’s beads, occur in abundance. Of a 
shaft that was sunk near this spot, I could obtain no further 
information than the seam of coal penetrated to, being only 14 
inches in thickness, was not worth working, though fuel is a 
ffreat desideratum both for house use, and for burning lime. It. 
is either imported from Newcastle, and subject to a duty, or k 
brought in small carts from the vicinity of Berwick. Having 
finished the survey of the coast, little remains to be added« 
except that tradition points a low field between the towa and 
the basin, as the spot from whence the stone is said to have 
been quarried for the erection of the abbey; it is chiefly of a 
dirty brick-red colour with small spangles of mica, and 
fine-grained and soft, has resisted the action of the elements 
remarkably well. The millstone grit does not appear in 
though it creeps out on the main both to the north and south of 
the island. From good authority I learn, that glass tubes sin^ 
lar in composition, but smaller in size, to those found at Dri^ in . 
Cumberland, have been detected in sands on the shores. 

Without woods, moorlands, or rivulets, Lindisfam of course 
possesses a scanty Flora; yet from its slender store, a few plants* 
may be selected worthy the notice of botanists unaccustomed 
to examine such as are indigenous on our sea shores. Crypto- 
gamic species are peculiarly scarce, with the exception of marine 

This dyle was first aotlced by Mr. Cifilsy. 
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algee, bu^t these being common on all the northern coasts, and 
already mentioned in the Botanist’s Guide through N<»ruuiB> 
berland and Durham, need not be reci^tulated. 


Plants on the Heugh and Castle Rock. 


Poa distans, 

Aira cristata. 
Allium oleraceum, 
Silene maritima, 
Statice armeria, 
Carduus marianus. 


Trifolium scabrum. 
Trifolium striatum, 
P^ethrum maritimum, 
Plantago Coronopus, 
Parmelia olivacea, 
Parmelia parella. 


On the Links. North Side of the Island. 

Geranium sanguineum, 
Erodium cicutarium y FI. Bi’it. 
Anagallis arvensis, • 
Erigeron acre, 

Bceomvces alcicomis. 


Schoenus compressus, 
Paraassia palustris, 

Samolus Valerandi, 

Ei^thrsea littoraUs ; chironia 
httoralis. EngiBot. t. 2305. 


On the Sea Shore. 


Plantago maritima, 
Salicomia herbacea. 
Aster Tripolium, 
Cochleana anglica, 
Cochlearia officinalis. 


Triglochin maritimum, 
Hordeum maritimum, 

Bunias Cakile, 

Zostera marina on Feuham 
Flats. 


On St. Cuthbert's Isle. 


Statice Limonium. Its northern limit on the east coast. 
Parmelia scopulorum. 


‘ In the Loch or on its Shore. 
Littorella lacustris \ MissEmma Trevelyan. 

'jAilisnisi rcinuiiciiioiclcS) j * 

Spergula nodosa^ 

Triglochin palustre. 

Ranunculus Flammula S reptans. FI. Brit. 


On the Abbey. 
Cheiranthus fruticulosus* 


« To this accomplished botanist, the Flora of Northumberland is indebted for the 
^dtscovery of Linnsea boreidis, growing togetlier with Trientalis europcca and Pyrola 
minor var. rosea, in a dr plantation on tlie edge of the moors at Catcherside, four miles 
vest of Wallin^on, Nuphar minihia of Eng. JBot. Nuphar Kalmiana of Hooker's 
Flora Scot hi Ohartiipr's Ijough. On the moors in the same ridnity, Pyrdla media, 
near Eoadley Lake, and Gpophora pustulata, in abundance. On the millsUme hnt 
rocka cqllod Shaftoe Crags, llolton mentions the neighbourhood of Halifax as a locimty 
of tills lichen, and the Kev. John Horriman gatherSit hear Irton Hall in Cumberland^ 
b^t^NortUomberland, it ia new ; nor has it been found iu Durham, 
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' IMt^ Pattmns, - v '''^- 

O . ■■ 

Convolvulus arven&is, rare; , , . , 

Carduus arvensis flore atbo, comitli^ ; ' r ' 

Delphiniufli cousolida ; field ueat the House; tare $ 

Salix niollissima. In hedgi^. , > • 

Agaricus campestris^'^ . * . ^ > 

Agariciis Georgii, >abimd£4 
Agaricus orcades, J V*' * 

;Vgaricus aur«Mj,tius*, r , : . . 


A ‘'A' ‘‘i?' vk 

Through the kindness of a young ladjT who Xteouently visits 
Lindisfarn, i am enabled to sul^oin the 
It wEfe taken from a eblkotion tnade by her during ihe summer 
months," when good specimens can be procureckfrom the 
men's lines, such as are cast bn shore being ^nerally broken' 
atid spoiled. By the enufiieration, the conc^ogist will be 
enabled to form a tolerably .correct idea of the species afforded" 
by this sea. The names are those used in DiHwyn's Descriptive 
(/ataloguci ii '• - - ' 


Cliiton marginatus, 
l^epas Balanus, 

L. balanoides, 

L. anserifera, 

L. anatifera, 

Pholas Dactylus, 

P. crispata, 

Mya arenaria, 

M. declivis, 

Solen Siliqua, 

S, Legumen, 

Tellina ferroensis^ 

T. fabula, 

T. balaustina, 

T. crassa, 

T. carnaria, 

T. Zonata, 

T. cornea, in the ]..och/ • - 

1 ivwv. 


Mactra pijperata, 

M. Boysii ; W, C. TrerelyaQi . 
Esq. 

M. lutrariai 
Donax tmacatoliKj, 

Venus &sciata^ 

V.^casina, ^ 

V, aootica, ' '' ‘ 

V.i6laQdic% 

y, eptuia/. • _ , '•* •' 

V. i»coleta« 

V. decaBBatR> > . ' ^ ' ' , 

V. perforans^ . ^ ^ ‘ ' ' 
V. vir^ea, 'sr,' ' 

Area Nodeia. ' ' ' ‘ ‘ ' ' 


O, varia, . . . 

» ■ »■ 'O. wntfotti;'** 

r\ a-j.- 



IMactra atuXtoruiu^ . — . *nLxvs»wm Ai^wfush * 

M. solida, M. ^idw, " ... . 

M.trudtota, M. ’ 

M. subtrancata; W. M . nra^laK, V;:. 

velyan. Esq. * M. anatiaBB, itt the Lobg^i 

New Sermj vat, it. . 2 » 
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Cwraa Europgea, 

Bulla aperta, 

B. fonUnalis. In the Lough. 
B.flexilis. Wern. Trans? 
Buccinum lapiUue, 

B. undatum, 

,B- macula, 

Strombus pes, peiecani, 

Murex antiquus, 

M. comeus, 

• Trochus cinerarius, 

T. zizypliinus. 

Turbo httcratus, 

T. terehra, 

ScalariaTrevelyana, Leach MS. 
Helix rufuscens, 

H. crenulata, ' 


Helix complauata. In the 
Lough. 

H. nemoralis, . 

H. grisea, 

H. stagnaliSj'j 

H. fossaria, > In the Lough. 
H. putris, J 
Nerita canrena, 

N. glaucina, 

N. Httoralis, 

Patella vulgata, , 

P. pellucida, 

P. isevis, 

P. iissura, 

P. graeca, ’ , 

Hcntaliuin entalis, • 
Serpula spirorbis. 


Pennairt has ^ven an account of the birds wliich breed ()» 
the Fani Islands, and of course are to be met with on those 
shores. However, it may be worth mentioning, that this is tiio 
most southern spot where the eider duck is known to rear its 
young. The small Lough on Lindisfam is the occasional resort 
of wild swans, geese, widgeons, seal, &c. The wild duck is Ijcrc 
a' native, and the domesticated sheldrake may be seen in cum 
pany with the tame ducks. The larger seal, phoca barh.ila, 
inhabits the rocks of the staples and farns; and the. lesser seal, 
phoca vitulina, tlie shoals of Lindisfam. 

I shall conclude by observing, that strangers visiting Holy 
Island, should trot attempt to pass irver Fenham Flats till the tiifr 
has ebbed betwem two and three hours, or when it is within the 
space of time (f high water, emeciallu if the weather be foggy. 

1 am, Sir, yours truly, 

J. Win oil. 


Article IV. 

¥ 

On the Greek Fire. By the Eev. J- J. Conybearc, MGS. 

(To the Editor of the Annals of Philosophy.) 

MY BEAR SIR, _ JJoPj Maston, Nmu 5, 

In your number for November, you have insert, ed the sub- 
stance ^of a Very ingenious essay by Dr. Mocculioch on the 
Greek "tire. 1 venture, therefore, to transmit the following 
remarks in the iiope that they ruay contribute .somewhat more 
'll* the illustration of this curious subject, and to the amusemeuf 
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of your chemical and antiquman readers. They will be found 
to contain some notices which (so far as my reading extends) 
havtj escajicd the observation of former inquirers, and I have 
endeavoured to render them as concise as possible. 

Fully agreeing with Dr. Macculloch that more than one sub- 
stance may have been used and described under this name, and 
that in all probability we are ultimately indebted to the east fdlr 
the knowledge both of these compounds, and of gunpowder, I 
would still venture to suggest on the latter point that our 
acquaintance witJi IndiSin and Chinese literature (great and cre^ 
ditable as it is to our learned countrymen) has not yqt made 
such advances as to entitle us to quote even with toleraUe con-r 
fidence, documents, in the langu^es of those regions, pretend- 
ing to remote aidifyiity. The critical tests which have been so 
rigorously and successfully exercised on the classical remrdns of 
(.ireect^ and Rome, have been as yet but spari»gly applied to the 
examination of the Sanscrit and the Chinese. Our orientalists, 
like the scholars of the fifteenth century, havt been enroloyed 
in the more important task of mastering the difficult and obso- 
lete dialects of their new empire; in searcliing out, collectiag, 
and making public, the materials for future, criticism; but at 
ju'fseiil. we can scarcely hope to separate with any precision 
that which is fictitious or interpolated from that which is genuine 
and uncorrujtted ; and the almost uniform tone of oriental litera- 
Tut e IS such as m truth to induce all sober inquirers to Icanmuch 
the side vf caution. There is also, as Dr. M. observes, a 
labulous air about the Indian story related by Philostratas (a 
writer in no case of very high authority), I would suggest too 
that it bears every appearance of being a direct imitation of the 
more classical tale which records the protection twice afforded 
(u the sancttiary of Delphi by its tutelary god, first against the 
Ik rsian, ami in lutcr times against the Celtic invaders. Hero- 
dotus and Diodorus Siculus relate the former, and Pausanias the 
kittcr. lflhe.se accounts be not altogetlier fabulous, it seems 
pr(d)able that the sacred College of Delphi possessed the secret 
tif fabricating some powerfully explosive compound. The Gre- 
cian Camden describes the continued thunders and lightnings, 
destifiviiig uol, as usual, single individuals only, but burning 
imd iiijuring all who stood within reach. These were accompa- 
nied by repealed shocks of earthquakes (earthquakes, it willjw 
j ecoUected, were also among the prodigies of the Eleusinian 
mysteries). Immense masses of rock were launched, he tells 
us', upon the aggressors, wherever collected in any numbers, 
a'.’ ai a mark, “ vxotov twf etxor.” Alt this took place 

during the night, it might indeed have been donp by mere 
mechanical force, the Greeks profiting by the cover of darkness ; 
but a warm fancy might, from the words quoted, conclude at 
once that, if not artiliJry, sQjae meaos were wed wliich enahl^ 
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prctation/ but mafty of their well-knowu metaphors have an 
aspf^ict far more harsh and enigmatical. 

On the subject of the Greek fire mentioned by Joinvillo^ I 
regret that I catrnot aee quite so clearly as Dr. does, the 
proof of its resemblatice to any thing in our modern artillery. 
The term petrarium or perriere seems to have been applied com- 
monly to that vm'iety of balista which threw^ stones* Had 
i Ibeen a mortar, Joinville wouldji 1 should think, have mentioned 
its novelty. There must be some discrepancies too in the MS. 
text of his description. Thfe only edition within my reach (Paris, 
¥vo. 1785) does not any where mention the carcase as sent frojn 
the bottom of tlie Perriere. Allowing this, however, to be tlie 
coiTect reading, it would be equally descriptive of that variety 
of balista in which the missile body was projected from a cup 
attached to the end of a lever strained backwards until parallel, 
or nearly so, with the horizon. Joinville, moreover, stater, that 
the fire exting^Jashed, and that in one case by a single man, 
*^par ung home qqe avions, propre a ce faire.’^ In fact, the dread 
of the honest chronicler and his companions was not so much 
that of personal inju^ from tlie fire, as from the destruction of 
their wooden cuniculi or cat-casUes (cliatz chasteilz). It would 
surely be beyond the power of a single man to extinguish a caissc 
filled with an inflammable "compound of which nitre made apart, 
while a barrel or eradle-full of tow d!pj)ed in bituminous matter, 
if at a distance from any thing else inflammable, might be smo- 
thered up with sand and diit at no great perih**^ 

In later times, the use of artillery appears, as Dr. M. remarks, 
gradually to have driven the Greek fire ofl’the stage; but as its 
use decreased, the recipe for its fabrication became mucli 
more complicated and mysterious. V. Biringucciot gl\es a 
most formidable list of the substances required for ensuring the 
highest degree of success in such compomids. Among these 
the oleum solphuris is almost invariably prominent, an addition 
which must, by decomposing the nitre, have rather lessened 
than added to their force. Inc very intricacy and clumsiness of 
his formulae show that such mixtures were becoming rapidly the 
objects rather of quackery than of practitial use. At a still more 
recent period, Hudd, the well-known mystic, declines revealing 
the composition used for fire-pots, as being a secret which 
belonged to his country.f 

♦ My editiott Jmnville contaaas u l<mg note <m the Greek fire by the learned Pu 
Fresne : be eamett it no higher than G&UinkufU He quotes two leinarkabk pajssagesi 
from the Tacto of I^n and the Alexias of A. Comnena ; but there i?s some obscurity 
in his mtejcprotations, especially of the latter ; and I liave not at presem access to the 
cuiginal text of dther^ 

f Pirtiteclmia, 1. 10, e. 0. The wune writer ftives (1, 10, cu 5) a curious descripdon 
of a squib or rocket, made of wood or iron, and capable of throwing stones ox balls. 
This, which has been tninscribed into later works on pyto^hny, or some like rude 
altevYpt, may have suggested the rockets now in use. 

** JWiudd Macrocosmus, p. 4$:2. 
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I fear that the best apology which can be offered for the 
length of this memorsindutn will be found in its date. It b at 
leas', seasonable. 

Believe me, my dear Sir, very truly yours, 

J. J. CONYBEAUE. 


In looking over Cteaas, I fotmd a curiou$ aiatieipation of the 
use of c(iuductors for iightning which I do not yecoUect to have 
seen noticed* lie relates that a certain variety of iron is found 
ini.i)dia, which, when fixed into the ground ev ry yn)/ 

has the power of averting storms and lightnings 


I would take this opportunity of eorreeting^an apparent inao- 
cury ill my account of V. Birmguccio* He is the first writer 
with whom I am acquainted who mentions taanganese % its 
present name, liarlier writers (as quoted by Beckman) allude to 
Its use, but term it magnes, or magnesia* I might have added^. 
that Biringuccio is mentioned with respect by l>u Fresne and 
Becknian* Allow me to apologize for a few errors of the press 
which have crept into that article (originating, I fear, in the 
iadiHf iiictucss of my own handwriting) t the Italian scholar will 
readily discover and correct J*C, 


AhTJC3LE 

On an Electrical Phenomenon. By M. P. Moyle, Esq. 

(To the liditor of the Annals of Philosi^hy.) 

N^ov», 6 , 1822 . 

The following circumstance being new to me, and finding no 
mention made of it by chemical writers, induces me to present 
it to your readers, some of whom it may possibly interest. 

On constructing a thermometer after the usual manner, 
glass tube having an oval base, and after it had been hermeticaDy 
sealed, I found, on the subsidence of the mercury, that the tube, 
was not perfectly free from damp, so .that some of the mercury 
adhered to its sides, and prevented its regular fall. It is neces- 
saiy in this case to subject the tube to the heat*of a spirit-lamp 
to expel it ; this I did without admitting the air ; and when the 


« ni sub mitm 
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glass wa^ heated, X farced the mercury from the bulb with t!ie 
beat of my baud past the heated spot: the heat was great, 
though not visible^ and €isi the mercury rose in a gaseous stat(% 
and passed to the upper ei^d of the tube where it was condensed, 
I wus struck with the phenomenon of a vivid flash of light (par- 
ticularly observable in the dark) of a bright blue colour. This 
continued so long as the heat was sufiicient to raise the mercury 
to a gaseous state. 

This light mucii resembled the electrical spiral tube, and a 
frequent repetition of the experiment was uniformly attended 
with similar results. I now admitted the air, and the same 
Wects could not be produced. On using a tube of larger dim^n-f 
sions, and under similar circumstances, the effect was much 
more striking. 

1 at first suspected that possibly the mercyry might be conta- 
minated with a small portion of zinc, as the brilhant light so infu'h 
i-esembled that m^tal in a state of ignition ; but on repcianng 
the ex|ieriment with mercury in which no Inu e ol' any arfvcnti- 
tious ingredient could be disco'f'ered, the eilccU were picciseiy 
pS before. I am^ Sir, your obedient servcuil, 

M. P. Movle. 


Article VI, 

On tiis Temperatztrc of Mines. Communicated to the Cormvaii 
Oeologlcai Society, by li, W, Fox, lisq. 

The high temperature which prevails in mines having exeiud 
some attention, 1 am induced to submit to the Cornwall Cieoiogi-. 
cal iSociety the result of further observations which liavc^ bet u 
made on tlie subject in several mines, since my last coinmuin- 
cation. 

At South Iluel Towan copper mine, in the pai'ish of St. Agnes, 
the temperature of the water in the cistern at the sump f or 
bottom of the mine (45 fathoms deep), was This may be 

taken, therefore, as the mean temperature of the streams uf 
water, which flow through the deepest levels, or galleries, int(^ 
the cistern. Two men were employed at one time (that is, 8 in 
'2TlKmrs) iu this part of the mine. 

FlaKt Liscomb. a copper mine in Devonshire, depth 82 fathoms. 
Tcmiperatnre of water »n the cistern 04*^. 

Iluel I'liity Wood, atm and copper mine in Gwennap Parish., 
depth 8G iUlfioips. Teraneriiture of water, t^ikou as bt;i'ore, 

FV»ur men constantly worked at the bottom of this mine. 

Beer Alston, a lead mine in Devonshire, iSO JUthorns deep 
66*5^ of tem|.>crature, taken as b^lbre^ 
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Polclice, a tin and Coppermine, in the parish of ,Gwennap* 
Temperature of the water 78"^ in the lowest cistern, in one shafts 
which was 144 fathoms deep. Eight men were constantly 
employed at a time, at the bottom of this part of the mine, 
besides two men, during the day on tribute The tempera- 
ture of the water in another shaft of the same depth, and tried in 
the same way, was 80^^. Two men only w^ere employed at a 
time in the levels at the bottom. ^ 

^ CoiAsolidated copper mines in Gwennap, One shaft is 150 
fiiihoms deej), and the temperature of the water 76^. Sitc men 

(Me eiiiplijyed at a time at the bottom. The temperature of 
tlie water, ascertained in the same way, in another shaft, of tlie 
same depth, was 80°; and here there were eight men at work 
at a time. 

Huel hiicndsliip, a copper mine in Devonshire. Temperature 
of the water taken as above was G4’5° at the depth of 170 fa- 
thoins. The number of men employed at^the bottom has not 
bet u reportt3d ; but as they rvere siuking the engine shaft, there 
could not be less than twt). There is, wherr its depth is consi- 
d( r(n], a vttry small qiiautity of water flowing into the bottom of 
tliis mine ; for it retjuires only a six inph box, and five strokcvS of 
the tnigine a minute, to draw it up. The mine is situated on 
lery ( levatod eround, bordering the gimnte hills <»f Dartmoor. 

AUhongli the tcmfierature of the water is probably more than 
\-V idHive the mean of the climate in which it is situated, it is 
ceitamly nmcli iidericu to the temperature generally observed in 
mines ol' the same depth. 

Tin? umlfunieiUioned mines, being partly filled with water, I 
civc the tt'iuperature of the water remaining in each. 

Xoill) flucl \hrgin, a copp^T mine in Si. Agnes parish. I’ho 
t(‘uspeiaiiire of the water, which stood at o9 fathoms under the 
Mtiface, was u^/'\ 

Nangdc^', a < ' »pj)er mine in the i»arjsli of Kea. The tempera- 
ture of the water at 5!# fathoms under the surfHce was 58"^. 
jVangili s IS 88 laduuus tieep at the luigiuc shaft. The nuichiiicry 
for puiujjjug the waler out of this mine had very recently been 
set to wurk^ and iiad con.si*(| neatly made but little progress in 
draining it 1 mention this in oomiection with my remarks ou 
the tomperaturo oj‘ Ntoj>p(*d iniaes, in order to account for ita 
not being greater. Tim veins in this mine arc large, and remark- 
able for ilie quandty of iron pyrllv',s they contain. 

Tresaveau, a copper rniue in Gwermap^ „ The temperarure of 
llie. water sta ailing at. UK) fathoms pnder tJie surface is 50'^, and 
the whole dc}*tli of the mine is 170 futhoms. it is situated ou 
elevated ground about 481) feet uboVe tluj level of llie sea, and 
is moreover in granite, in whidi tluj Uuuiuiraiure gemuuUy 
appj’urs to be inferior to what is obscived in killas/' or ch#y 
,'^kUe5 af t‘i|ual ilt'pths. 

lluei Maid copper miijc. The water which it contains % 12g 
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fathoms from the surface, 30 fatlroms in depth, and 60^ of tpm-: 
perature. There are no pumps in this mine, but the water has 
recently been conskleraoly reduced, in consequence of the 
reworking and divining of some neighbouring mines ; all the 
Water feo«n the higlier levels, &C. must, therelbre, be mixed with 
that in the mine, and reduce its temperature, which is in a con- 
siderable degree prevented in imnes, which are furnished Avitli 
piiftnpa,^ by placing cisterns to receive tlie water at different 
levels. 

Mines which contain much water, if the workings have been 
only recently renewed, are generally of an inferior temperature to 
those of equal depth which are drained to the bottom. 

This remark applies, in a much greater degree, to mines 
which have bem long stopped, and filled with water; in coiifirm- 
atioB of which, the three following instances may be given. , 

The water in Herland copper mine, in the parisli of G win ear, 
in the shaft, at th«& adit level, 31 fathoms deep, is only 54% 
though the mine is 161 lathoms in depth. 

At Smith Huel Ann, in the same parish, the water in the shaft 
was likewise 54% the depth of the adit being 11, and tliat of the 
mine 23 fathoms. ^ 

At Gunnis Lake copper mine, in the parish of Calstock, 
which is 126 fathcHus deep, the water in the shaft, at the adit 
level, 35 fathoms deep, was 67^. 

The water tliat flows out through the adits of stopi^ed mines, 
is, 1 prcs^unie, derived from the superincumbent strata, or jndi- 
rectly, by displacing the water in the shafts, or in the upper 
levels that communicate with them, and which must be, in a 
greater or less degree, more accessible, and ofter aix easier out- 
let to the water than those which are deeper and more remote. 

If this be admitted, it follows that the water which issues out 
odP the top®, of shafts of stopped mines does not proceed from the 
deejycr levels ; but, on the contrary, it seems highly probable, 
that the water they contain is nearly stationary, and as it does 
not readily communicate heat in a lateral direction, that its 
temperature may materially vary from that in the shafts; whereas 
it is well known that in a perpendicular or oblique column of 
water, an mterchange will take place between the warmer part 
of the liquid column at the bottom, and the colder at the tup, till 
an eqxiality of temperature is produced through the whole. 

: -4Ua|.tribute tlxei lffg:her temperature of the water in Gunnis 
Lake shaft, at least in part, to the very elevated ground iu its 
immediate neighbourhood ; although the relative temperature of 
the water in the shaft® of stopped mines may also depend, on the 
greater or less depth, at which the columns of water commenc- 
ing above the adit level, communicate with the shafts, or with 
the levels connected with them* 

When the working of Tincroft tin and copper mine in Cam- 
bord’jrarish, was rccexitly resumed, after it had been for several 

* ^ . 4 , 
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monlhs suspended ; an opportunity occiirred for ascertaining 
the temperature 6f the water, when it was sunk to the depth of 
12G fathoms under the surface, and was only 10 fathoms deep; 
in the bottom of the mine. It was then found to be 03% and 
this wukS before many men had reamed their labour^, or indeed 
any of them, at the inferior levels ; and moreover, at the time of 
making the observations, even the few men who worked in the 
mine had not been in it for the space of nearly two days, 

Near the middle of 1819, when the water stood at the same 
place in the miney and it was, and had long been^ in a state of 
full working; the temperature of the water at the tmttom 
only 39^. Perhaps the water will again be reduced to this tern- 
perature^ if it should remain at Ae same depth in the mine ; for 
IS not reasonable to suppose, that the droppings of colder water 
down through ihe'shaits must affect the temperature of that at 
the bottom f 

In consequence of an accident in the st#am-engine at Ting 
Tang, the Water rose considerably in the mine. On its being 
iurain sunk to within 10 fathoms of the bottom, the mine being 
1 17 fathoms deep, its temperature at this station was found to 
be ; whereas the water pumped up from the bottom into a 
cistern immediately above the place of observation was C>6^; so 
that the water seems to have been 1*3® warmer, at the depth of 
10 Ih thorns, than at its surface. This phenomenon muElt, 1 think, 
be attributed to ike under current from the level caused by the 
action of the pumps. 

A fact, communicated to me by a gentleman in the brewhouse 
of Barclay and Co. at Soutliwam, may here be noticed. Not 
long ago, a well was sunk, in order to procure water for the 
supply of the brewery. They did not attain their object, until 
they had got down 140 feet under the surface, and cut through 
the great bed of clay, which lies under the metropolis. The 
water then rose rapidly in the well, its temperature being 54% 
which it invariably maintains at all seasons of the year. Now 
t he climate of London and its vicinity is at tire mean temperature 
of 49%5® on the authority of Luke Howard, whiclx is 4*5^ under 
that of the water in the well. ^ 

1 stated at the last annual meeting of this Society that a 
thermomc^ter buried at the depth of three feet in a rock in a 
level a,t Bolcoath Mine, 230 fadioms under the surface, indi- 
cated, during eight months, a temperature of about 75® to 
when the mine was clear of water. It has subsequently remained 
in the same place nearly twelve months longer, and the mercury 
has continued stationary at 75-6% notwithstanding tlm changes 
of the season. 

Although, I think, it will be admitfed, that the bottoms of 
our mines are, for many reasons, less iivible to be influenced by 
adventitious causes than the suf^erior levels, 1 shail give tiie 
lesuits of jrarious obsreivatiohs .made on the tempciLitult oS 
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water in the undermentioned mines, at different levels; ancf, as 
far as it was ascertained, of the air also at the same stations, in 
order to show the relative temperature of both, and the ratiQ in 
which it increased in depth, without particularising the mines 
in which the experiments were respectively made, as this appears 
to be unnecessary. 

The mines referred to were South Huel Towan, East Liscomb, 
Hael Unity Wood, Beer Alston, Poldice, the Consolidated 
Minas, Huel Friendship, the United Mines, Treskerby, Huel 
Damsel, Ting Tan^, and likewise Huel Maid, Nangiies, North 
JIuel Virgin, and Tresavean, The four last mentioned mines 
having, been partly full of water for many years, the figures 
which refer to them are distinguished by an asterisk* 
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In taking the temperature of the water in the diffeiient levek 
of mines, care was generally observed to select the largest 
streams, and to put the thermometer at or near the places where 
they first flow into the mines, so that the'influence of any heat 
from the mines seems to be put out of the question. 

It appears that in almost all the mines wtiich have been exa- 
mined, the highest temperature has been found at the bottom, 
and it h deserving of notice, that here, in mast instances lhaf i 
have investigated since my last paper, very few workmen are 
employed ; and generally their number increases at each level iu 
as(‘entiing from the bottom, as high up as one quarter, or cvep 
one-third of the way; so that not very far from the middle of 
uiiues, they arc frequently the most numerous. 

At a level 180 fathoms under the surface iu the United Mines, 
I find the ternpcratxire of the water which was, and had been 
during V2 months, 30 fathoms deep in the mine, was: 80^, and a 
stream of water flowing into the same leveit was 87^^. This is 
oiily hall a degree less than it was at tlie f^ame plac^ in 1820, 
At that time about 400 men were employed in the mine eight 
Innirs each day, and about 50 on an average f‘or the remainder 
of the 24 hours. When tlie last oliservatiou was made, 
about 200 men w^orked in the mine eight hours a day, and about 
50 during the remaining If) hours. 

1 do not dispute, that iu close levels, where there is no cur- 
rent, the prese nce of the men increases the temperature of the 
air, yet it dcies not appear by the above table that the heat of 
the air is usually much greater than that of the water in the same 
{)laccs, perhaps on an average not exceeding 1^ or 2®. In mtoy 
instances, indeed, the water was from 1° to 4” warmer than tlie 
surrounding air, and this occurred iu several mines at or ncfix 
the deepest levels. 

.Before 1 conclude my enumeration of facts, it may, perhaps, 
be desiiable to state the temperature of the water which flows 
through the great adit, and is discharged near Nangiles mine, 
al)o\e Carnon V^alley, This adit traverses the principal mining 
district of Cornwall, and extends nearly 30 miles, including its 
difiereut ramifications, and mure than five miles from cue extre- 
mity to the other in one direction, and three miles in another. 

The temperature of the water was taken near the mouth of the 
adit about six weeks since, and was found to be ()9'25^. Richard 
Tliomas, land-surveyor of Fiiimouth (author of an 
map of a large portion of our mining district), has ascertuineu, 
by iVequeiit observations, that the quantity of water discharged 
by the adit at different times of the^year, has varied from 910 to 
1644 cubic feet per minute ; but as some deep mines have been 
set to work since he made his experiments, the average quantity 
is now probably greater. It appears, on m^iug a comparison of 
the depth of Ine water at the time the foregoing temperature 
was ascertained, with calculations, that the quaut|5y dis- 
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charged was equal to 1400 cubic feet per minute, or about 
OO.OOO tons per day. 

The great adit is divided into three principal branches, .‘he 
first of wliich unites with it, at about a mile from its mouth, :md 
communicates with the United and the Consolidated Mines, 
lUuel Squii’e, Xing Tang, Huel Maid, and South Huel Jewel, the 
average dapth of which mines seems to be about 150 to KiO 
fathoms. The temperature of the w ater in this branch near the 
junction, and about one mile and a half from the mines which 
principally supply it with water was 73*6®, about the end of last 
month, when this and the following observations were madf. 
•At nearly a mile further on, the great adit is divided into two 
branches; one of them receives the water from Poldice, Huel 
lliiity, Huel Unity Wood, Huel Damsel, Huel Purk, Rose 
Lobby, Iluel Hope, Huel Garland, Hud Jewell,* and Huel Clinton, 
Uie average depth of which is, perhaps, from 110 to 120 fathoms, 
and the temperaluraf of the water in the branch, at about u mile 
from the principal mines above named, was 6C-5®. 

Tire other branch is connected with Treskerby, Huel Chamber, 
Chacewater, North Downs, Creegbraws, Huel Boys, Cardrew, and 
a few smaller mines ; their average depth may be estimated at 
100 to 1 10 fariioms, and the temperature of the water iu the aJil, 
about throe miles and a half from the mines, was 65°. 

I have not asoertained the <]^uantity of w'ater discharged by 
each of these branches ; but it is evident they carry off not mtly 
tire W’ater pumped from the various levels of the respective miju's. 
but also that which is drained from the strata under which tliey 
p-ds«,and which ia from 30 to 60, aud in some places from 00 to 
70 fathoms in thickness. 

The temperature of the water in the adit ia, therefore, oven 
more considerable than might be expected, aud the dillerencii 
observed in the branches may be attributed to the relative 
depths of the mines with which they are connected, and to many 
of those communicating with the two last mentioned branches 
being stopped, or partly full of water. 

I have mentioned that the water flows into cisterns at different 
levels in mines, being partly or entirely retained by the rock on 
which it rests, but generally from the strata being more; or loss 
porous, some of the w'ater sinks through it, aud may either mix 
with an inferior portion, before it flows into the levels, or it some- 
> times descends in numerous droM, or small streamlets, from the 
rotro of deeper levels;, and in eimer case, it must produce more 
or less influence on the temperature, and prevent its being uni- 
form at equal depths. 

If there were a perfectly and open communication between 

the various portions of water under the surface of the eartli, it 
is evident tliat mines could not be dmined, but the pressure of 
the caiuums of water would be irresistible, and their impctuo.sity 
owrw^ulming. 
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T jCi high temperature in minc>s seems to have no, necessary 
cor , exion with the minerals which they conUiin, since where 
irq pyrites is very abundant, the heat does not appear to be 
grv, ter than where it is the reverse. 

If, as we may conclude from the evidence adduced from 
various quarters, that the high temperature which exists under 
the surface of the earth does not arise from causes merely local 
or accidental, must we not suppose it either to have bseii 
imparted to the globe at its creation, or attribute it to some 
cause constantly in operation? If the former hypothesis be 
adopted, it cannot readily be conceived that the heat is con-, 
ducted towards the circumference of the earth, by the soUd 
substances of which it is composed ; for if so, tlie internal heat 
must be intensely, and indeed incredibly great ; besides, many 
facts oppose this ^ conclusion; among which it may be proper to 
notice that granite, and other hard rocks, are generally of rather 
an iuYerioi temperature compared witli clay-glate, and other more 
jorous and softer rocks, which arc worse conductors of caloric, 
t is true we may imagine water and vapour* to convey and dif- 
fuse lieat from the interior of the globe towards the surface, and, 
not necessarily adopt the conclusion, that the heat must be so 
iut(*,nftO at the centre ; but, without setting aside the agency of 
water and vapour in circulating and equalizing the temperature, 
may it not with more probability be supposed to depend upon 
sonic constantly operating cause? If electricity, for instance, be 
ev(*lved when several dinerent mineral substances ai'e brouglil 
into contact, and likewise in the process of crystallization, 6ic. 
may it not, in connexion with the strata ajia veins, and the 
almost distinct portions of water which abound in the earth, 
also act Its part on a larger scale, and not only excite heat, but 
contribute to produce the extraordinary aggregation and posi- 
tion of liomogeneoiifi minerals in veins, &c^ and ilie beautifui 
order which exists even under the surface of the earth? I venture 
to bring this forward merely as a suggestion, hoping, if it be 
thought to deserve any attention, that others more competent 
than myself will investigate the sulyect. 

JVro/€.~I wnll here mention a fact which I consider to be con- 
nected with electricity. Having fastened a piece of iron pyrites 
with a brass wire in a moss house, the moss being damp, 1 found 
on the hdlowing day tliat the wire was broken, md excessive! v 
brit tle, and the parts which had touched the pyrites w ere mifcb cor- 
roded. On one occasion, after the brass wiVo had been fastened 
once or twice romrd a piece of iron pyrites, and had remained for 
some datys enveloped in damp the constitnpits of the 

brass wire were separated^ and it was converted into copper 
wire coated with zinc- 

Having recently tried^somo experiments on the watei*Jalci‘u . 
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from the liottom of several deep mines, 1 find it, in mo.stjin- 
Rtances, to contain in solution a very minute quantity of any 
foreign substance, varying, perhaps, from one to five or six 
grains in a pint. Its relative purity appears to liave no reference 
to the depth or temperature of the mines ; for instance, Vluel 
Abraham, and Dolcoath, are the two deepest, and two <if' tho 
warmest mines ui the county; and the water from tlie Itotlom of 
ihe^e mines does not, in either case, hold iui solution more than 
about two grains of foreign matter in a pint. On the otlmr hand, 
some mines abound witli much less pure water. That tWau tiu' 
Cpnsolidated Mines leaves 10 grains of residtium from a j>in1 ; 
Huel Uiuty, l(i grains; from one shaft in Poldice, 19; ‘*iml 
from another 92 grains, from the same fjiiantity. In most of the* 
mine-water that i have examined, the muriatic salts, ospec-inlly 
the muriates of lime and of iron, are most a>mndani. I have 
detected mariale of soda in some instances, particuiarly 
water from the botUun of the Uiutc<l Mines, the CousolKlaled 
Mines, Huel Unity, and Poldice. 

Out of the 92 grains of residuum j)rodu(‘ed frum a pint of 
water from one of the engine shafts of the. lutUr muie, 21 giains 
proved to be the muriaie of soda ^ 52 grains the muriates of limr 
and magnesia, chielly the former, and the lemaiadev muriate of 
iron, and a small quantity of the sulphate of lime. 

Tlie w^ater from another engine shaft of the same mine com 
tained 5-* grains of muriate of soda, and about Id grams of iln* 
muriates of lime and magnesia, and the carbonated oxidf^ oi 
iron. All the mines above enumerated are. situated in tlic inlt> 
ritu’ of this part of C^ornwall, and are distant several miles (i om 
the sea ! 


Article VIL 

On the Depression of (he Barometer in Dec. 182(. 

By M;P. Moyle, Esq. 

(To the Editor of the Annals of Philosophy.) 

STR, UdUon^ Nov>^ 6, 1822, 

K/jEiviNG a wish of Prof. Brandes in tlve AnnaU for Oct. 
tliat every particular relative to the great depression of the mer- 
cury in the harometer in Dec. 1821, luiglit be minutely detailed 
as it occurred in England, 1 Jheg to give my observatioiis begiit- 
ning with the 24th of the month. 
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On the 28t(i, ilic ninreury was at the lowest level with li?, 
tlH.teJi il app( ars to Ijavc- hia'ii on the ‘ioth on the Contiiu*nl. 

h.'iujits taken at lU, 11, au<l I o’clock, were by measuring 
the «‘n!umu otmorc'ury from its surface in the reservoir by an 
:u‘ciir.ite i ulr and not by the c>;rarluatod -[date aflixed to the 
pjstrnnicnt ; Out Il;e reseda c>ir is so larg(‘ that even this groat 
fail Diach" but 0'0,b-l parts of an nich diilerence in measuring 
it ili' detached scale and ihf alFixt'd, 

»uu \) Hu: next e stale, tlial my house, or rather the 
site ol tla* banana is iiidaib feet aLo\o the level of the sea, 
lor ’vvinrii elevation there ought 1o be an allowance of U‘lb4 inch 
iH the hei -hi ‘)f1he culuum of the mercury. This will reduce 
tho lowest hefgiit to 27*ol(h for 27*620 0*104 =:= 27“51tl 
This <iedu(:tion slundd be made from ali the results given 1»y me 
i\n the true heigiit, 

1 aiUy >Sir, your obedient stTvant, 

M. Ik (Moyle 
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Article VIII. 

A&tronomical Observations, 1822. 

By Col. Beaufoy, FRS. 

Bushey Heath, near Stanmore. 

Latitude 5P 37' 44*3" North. Longitude West in time 1' 20*93". 


Oct. 17. Immersion of Jupiter's third 

satellite 

Oct. 22. Immersion of Jupiter’s first 

satellite 

Oct. £6. Immersion of Jupiter’s second 

satellite 

Nov. 2. Immersion of Jupiter’s second 

satellite 

Nov. 5. Immersion oJl» Jupiter's first 

satellite 

Nov. 8*. Emersion of Jupiter’s third 

satellite 

Nov. 15. Immersion of Jupiter’s third 

satellite 

Nov, 16. Immersion of Jupiter’s first 
satellite 
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Article IX. 

On Compound Interest,, By Mr. James Adams. 

(To the Editor of the Afwals of Philosophy.) 

SIR, Stoinhouse, near Plyvwuih,^ Nov, 4, 1822. 

If you can allow the fullowiny method of demonstrating the 
principal theorems of compound interest a place in the Annals 
of Philosophy y 1 will tliaiik you for its insertion therein. 

1 am, Sir, your humble servant, 

James Adams. 


Article 1. — Let P be any principal sum put out at compound 
Tiitefest, to find the amount in n years. 

Let ^ be the increase or interest of 1/. in the first year, then 


♦ According to the Nautical Almanac, the emersion should have taken place at 
7ii 89' 82'"; by the tSoniiaisbance dcs Tenis at 7'' 38' lY, but the actual observation 
occurred at 9^ 16' 23". 
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wiH 1 + ^ = amount of XL at the end of the first year. In 

like manner, 1 + 4. = + LJ* — amount of 

1/. at the end of the second year. 

(1 4 ^ ) -f- “ (1 -f = ^1 + = amount of 1/. at the 

end of the third year. • 

(1 + ~ (1 + ,7) ==^ = amount of 1/, at the 

Qiid of the fourth year. . 


== amount of 1/. at the end of the /2th year. If the 

last expression be multij>lied by the principal P, and 7 = r, we 

shall have P (1 4 r)” = .s = amount of P in u years ; from 
whence 1^, r, n, may be found. 

Art, 3 . — If the payments of interest be supposed to be made 
at ?n equal iuteivals in a year, then will the interest of 1/* for 

one interval be --5 and the number of intervals in ?i years m n ; 


therefore, by writing - for r, and m n for n in the last equation, 

\nxH 

I -p - ) = ,s. 

( r \ *** • 

1 4 

,.a frj n* 

= 1 + r « •+ -- + 

= a number corresponding to the common lo^-. r« x ' 43429448 , 

&c. ' . , . 

Art, 3 . — To find the present value of P, due at the end of n 

years. 

By continuing the series in Art 1 , downwards, we have 
4 ~ j — amount of 1/, 1 year since, 

^1 4 = amount of ]/. 2 years since, 

4 ij = amount of 1 /. 3 years since, 

^14!^ ^ = amount of 1 /. 4 years since, 


^1 4 - j * = amount of \L n years since. 

The last expression being multiplied by thC? principal P, and 
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V 


= Tf will give 


P 

(1 +r)“ 


= amount of P « years since, ovfthe 


present value of P due at the end of n years. 

Art. 4. — If the payments of interest be supposed to be made 

at TO equal intervals in a year, then will = s ' ; see 

(‘ ^ f») 

.^rt. 2. If P = IZ. and to infinitely great, then will 



1 - 


« r + — - 


f|3 y3 fiA pA 

1 . 2.3 1 . 2. 374 


+ &c. 


*s= anumber corresponding to the commonlog. — • w r x *43429448, 
&c. 

Art. 5. — If the principal P, instead of increa.sing as in Art. 1, 
decrease in the same ratio, we shall have, by^ a like manner of 

reasoning, P ^1 — = P (I — »•)" = .s, the decrease of P 

* p 

in n years, and — _ — = s* = present value of P at the end of 

n years. Hence it appears, that when the principal is continu- 
ally increased by the addition of the interest, the present value 
of P to be received w years hence will of consequence be lean 
than P ; so, on the contrary, when the principal is continually 
diminished by suhlracling the interest, the present value of P, to 
be received 7i years hence, will be greater than P. 

Art. 6. — If in Art. 1, m P = P; 

therefore (1 -f rf = m. 

Art. 1 . — So likewise in Art. 5. If - = then will P (I — ?)" 


= therefore (l — r)" = 

Art. 8> — To fihd the amount of 1/. payable every v years dur- 
ing n years, the interest payable yearly. 

Let 1/. represent the sum payable every v years. 

+ 7 *)" = amount at the end of the first period, 

(1 + = amount at the end of the second period, 

(1 q- rf = amount at the end of the third period, 


(1 + r)"'”'' = amount at the end of the v periods, 

therefore, 1 + (1 + 0” + (1 d- + (1 + + 

(1 + r= ^ = amount of 1/. payable every v years 

during n years (a) 

Art. 9.— When u = 1, equation {a) will become ^ =- 

amount of an annuity of ll. per annum for n years, and a x 
ss amount of an annuity a for n years. 
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Art, 10. — If the interest be payable m equal times in each 

( r\*nn 

I + - 1 

year, equation wm oecome amount of 1/, 

j' -* 

payable every v years, when the interest is payable m equal 
times in a year. * 

Art. 11. — If = 1, and w, as in Art. 10, equation («) will 

become y = amount of an annuity of 1/. per annum,* 

(*/£) - ' 

when the interest is payable m equal times in a year. 

Art. 12. — If V, ’instead of representing a multiple of whole 

years; represent ~th part of a year, then wil] the expression in 

f r 'V* 

1 ( mj ~ * 

Art. 10 become - x = amount of an annuity of 

1/. per annum, pa 3 ^ablc u e([ual times in a year, when the inte- 
rest is papabhj m equal times, ~ will represent the annuity at 

iirsl, or the ^lli part of the yearly annuity. 

Art. 13. — To find ilie present value of 1/. payable every n years 
during n years, the interest payable yearly. 

By Ait. 3, 

= present value of 1/. at the end of the first period, 
prtjseiit value of 1 /. at the end of the second period, 
V— == present value of 1/. at the end of the third period, 

= present value of 1/. at tlic end of the v periods, 
tluMcfore, + jj” = 

‘(iV'r - ~ P^'^seiit value of U. payable every v years, during 

n years (^0 

Art, 14. — ^When ?i is infinite, the* last expression becomes 

__i — - 5 =; present value of a perpetuity of all sUch fines. For 

in that case (1 + r)~” would become infinitely small. 

Art. 15. — When u s= ,1, the expression (b) will became , 
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\ » (i»rV-« ^ present value of \l. per annum for n years, and 
^ ^ * _ present value of an annuity a for « years. 

^rt. 16.— When n is infinite, will be infinitely small, 

a»d may, therefore, be neglected, the last expression in that 
case would become — present value of an annuity a, payable 


yearly for ever. 

• Art. 17. If the interest be payable m equal times m a yeaj. 


equation (i) will become 




= present value of 1/. 


payable every v yi'ars, when the interest is payable m fequal 
* L year. 

L — If I? f= 1, a 

- (■ * £)'" 


times in a year. . ./v n 

Art* 18. — If I? »= 1, and rriy as in Art. 17, equation (i) w ill 


become 




= present value of 1/. per annum for n 


years, the interest payable m equal times in a ye;ir. 

19, — If an annuity of 1/. per annum be payable u times 

in a year, then will the expression in Art. 17 become - x 


-2 as present value of an annuity of 1/. per annum, 

, 

payable u equal times in a year, when the interest is payable m 
equal times. (See Art. 12.) 

Art. 20. — Wlien u = the last expression will become 



= present value of an annuity of 1/. per annum, 


when both annuity and interest are payable m equal times in a 
year. ^ 

Art. 21. — ^When n is infinite, and m — m, in the last 

■ • ('"i) 


article will be infinitely small, in that case ^ = present value of 

1/. per annum, when both annuity and interest are payable u 
equal times in a'year for ever. (See Art. IG.) 

ilr(.22.— Ifin Art. 18, n be infinite, then will 
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= *J)resent value of the perpetuity of 1/. per annum, the interest 
ps^able m times in a year. 

Art. 23.— If in Art, 19, n be infinite, then will - x 

» 

= present value of the perpetuity of 1/. per annum. 



when the annuity is payable u times in a year, and the interest 
m limes. 

^ For a fuller account on this subject, and for a variety of inte- 
resting and useful examples, see Mr, Francis Baily's Doctrine 
of Interest and Annuities/’ 


From the preceding articles, the state of tlie population of a 
country under given circumstances may easily be determined. 

If in any place where tliere is no migration, and the increase 
of population ohsvTve the following law, the amount of the whole 
population at any given time may be determined as follows : 
l..et P represent the population of a country at any given period; 

- = B = number oi'birtlis, and - = D ~ number of deaths in 
a " 

a year, then will - — . P = B — D = increase of 

population in tlie first year; from whence = e. 

jVow if in Art. f, Ibr principal, we write population, for r w'e wTite 
e, and for s we put A, we shall have P (1 -f e)’‘ = A = popu- 
lation at the end of 7^ years; therefore, 


L (1 + ry.V^ A,, 


11. 

A _ n 

(1 f 0* ’ 

1 

in. 

11 

1 

V 

n'. 

/ , A - / . P _ 

(1 + e) 


if m P =: A, then will (1 == m, from whence ri ^ . m 

^ / (I -p cO — a period in which the population would be 
increased m times. 

If the population decrease, we shall have ^ ~ , P =3^ 

D — B = decrease of population in the first year, from whence 
-.r-j ^ ==; e\ By substituting in Art. 5, we get (1— e‘)" * 

a b P 

P as 5 = decrease of population in n years; therefore. 
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V. (1 ~ e'Y . P = A', 

VIL e' = l- (^)“, 
VIII. w = 


[Djic. 


I. A' - l.P 


i . 11 - e') ‘ 

If - = A', then will (1 — e'Y = from whence n =z I . ~ 
— Z . (] — e') a= — [Z . ?» + Z. (1 — e‘)] = period in which the 
population would be reduced ^th part. ^If the population be 

increasing, we shall have by substituting in Art. 3, 


(i + 0" 


population w years since ; and if decreasing, we have by Ait. 6, 
— = population n years since. (See Mr. Milne’s Annui- 
ties, vol. i. p. 103.j 


Article X. 

Analyses oi- Books. 

Philosophical Transaciiom of the lioi/al Societjj of London^ for 

1822 . Paj’f II. 

We hasten, by our promptitude in the analysis of tliis part, 
which has just been published, to compensate for our tardiness 
in reviewinp; the former one. It contains the following papers : 

XIX. PiXperiments and Observations on the JJeoelojnncni of 
Magnetical Properties i)t Steel and Iron hi/ Percussion. By Wil- 
liam Scoresby, .lun. Esq, (Communicated by Sir Humiihry 
Davy, Bart. PR S.) 

Dr. Gilbert, so early as the year IGOO, discovered that iron 
became sensibly magnetic on being hammered and drawn out 
while lying in a north and south direction ; ’’ but Mr. Scoresby 
cannot discover that any magnetical eil'cet by hammering has 
been produced beyond that of occasioning a deviation in the 
compass needle, or of giving to floating bars or needles the 
power of conforming their position to that of the magnetic 
meridian.’’ 

Mr. S. having already succeeded in determining, in a great 
measure, the principal laws by which the development and 
destruction of magnetism in iron by percussion, scowering, 
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filifvg, bending, &c. are governed/^ and which have been pub* 
lished in the Edin, Phil. Trans, for 1821, confines himself, in the 
present communicaiiou, to tlie application of these laws to 
practical magnetism; and j)aiticularly to the construction of 
magnets, witliont the use of any magnetized substance.'' 

Tn examining tlie magnelical effect of jiercussion on different 
kinds of iron and steel, two tests w<Te cunployed ; tlu^ woight.of 
iron that tl^e body would lift, and the quantity of deviation that 
it would pr()duc(i on a magnetic needle when pr(\serited to it in a 
certain position, and at a certain distance. For the first test, 
tiomuioii iron nails of different sizes were made use of: they werB 
of the w<aglits of 2, 4, 0^, 14, 24, 2)7, 45, 88, 130, and 188 grs. 
For the purpose of securing a good and uniform contact with 
the magnetized bar, the oxide on the ends of the nails was 
romoved by means o(‘ a fine file, and rhe extremities w^ere then 

! >olished by rubbing them on a Turkey sfon^. The second test 
. employed consisted of a board two feet in length, with a longi- 
tudinal line down the middle divided into inches, and a sensible 
pocket compass. To guard against the effects of the magnetism 
of position, the central line of the board was placed exactly in an 
east and west direction by the compass ; and as the board was 
laid horizontally on a talkie, this line was known to be in the 
plane of the magnetic equator, and consequently in a situation 
in which small bars of iron are not affected by the magnetism of 
position. In a]»]>lying this simjih* apparatus as a measure of 
magnetism ; the bar, wlios(: inagnelisni was to be examined or 
compared, was laid along the etnilral line of the board, with its 
north pole always neaii^si the c’omj^ass. The (‘ompass was 
j^act'd witli its centre at the comnu ncement of the scale, so 
that its needle was exactly at right angles to the direction of the 
bar ; ami before tiu; deviation t(3ok place, its^poles were equi- 
distant from tile bai\ The distance \^as estimated by the scale 
on the board, and always represented the space between the 
north end, or nearest end of the bar, and the centre of the coni- 
])ass. Tlinie liamincrs were also employed : No. 1, of 22 ounces; 
No. 2, of 12 ounces ; and No. 3, of 2’ ounces weight. 

With t his apparatus, anumboi ol cxpcriiuents w^eie performed, 
several tables of which ar<i given : and their general results are 
s tat 1 ^x 1 as follow s : 

‘‘ 1. A cylindrical bar of sof( steel, fii inches long, and 
weighing 51)2 grains, lifted, after repeated hamuieriug on i^ewter 
and stone, CV grains ; but could not be made to lift a nail of 11 
grains. 

‘‘ 2. The same bar hammered vertically upon a parlour poker, 
also held erect, after 22 blows, lifted with tlie lower end, 
which w^as a north pole, 88 grains ; and on using a larger ham- 
mer, received a considerable increase of power, jiroducing a 
deviation of the compass, three inches distant, of 34 degrees: 
further hammering, it was, found, rather dintiuished than iiiCricas-. 
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ed the effect. On the bar being inverted, so that the north pole 
was upward, the magnetism was very nearly destroyed by a 
single blow ; while two blows changed the poles. Hatnmerftig 
the end of the bar in the plane of the magnetic ecpiator also 
destroyed the polarity ; but the effect was not fully produced 
until many blows had been struck, 

** When the poker had been previously hammered in a verti- 
cal position, an increase of nmgnelic efltct on the bar was 
obtained, a single blow being now sullicient to enable the bar to 
lift about '20 grains ; and when the end was hammered into a 
Kind of cup, so as to be easily bruised, the bar was 1)y one blow 
rendered capable of lifting between 30 and 40 grains. After U) 
blows, the highest effect obtained in all the experiments was 
produced, the same bar readily lifting a nail of 188 grains, being 
nearly one- third of its own weight ! 

The magnetisur by percussion was found by subseejuent 
experiments to be augmented when the length of the bars was 
increased; thus a Quart er-inch cylindrical bar of steel five inches 
long, after receiving 20 vsmart blows, produced a deflection of 
the needle, at the distance of three indies, of 13^, and lifted b-J- 
grains. Another piece of the same bar 7 J inches long, after 
similar treatment, produced a deviation of 24"^’, and lifted 45 
grains; and a third bar of the same kind 12 inches long, after 
20 similar blows, occasioned a deviation of the compass of 33*^, 
and easily lifted 88 grains. The shortest bar, it was observed, 
received the full efiix't by the first two blows ; but the others 
continued to increase in energy as the percaissiou was continued. 
These bars did not receive a power equal to that first used; the 
cause was probably their greater hardness. 

3, A strong ntaguet properly tempered was injured in what- 
ever position it w^is hammered, but most rapidly when the north 
pole was upward. After no further diminution of its magnetism 
could be produced with the south end upward, a quick loss of 
power was effected by hammering it w ith the north pole upw ard. 
put after the magnetism had been reduced to a certain extent 
by hammering in both positions, the power became nearly sta- 
tionaiy ; so that on striking it in any position with the same 
hammer, very little change of intensity occurred.’’ 

Besides these results, the author mentions the efiect of percus- 
sion on soft steel magnets, on soft iron niit magnetized, and on 
cast ifon. One if the first capable of lifting upwards of lOOO 
grains, when placed vertically upon the poker with its north pole 
upward, had its magnetism destroyed by five blow's. A bar of 
soft iron of the same size and form as the steel bar first described, 
and w^eigSnng about COO drains, was hamruered for a considera- 
ble time while Iveld verOcally upon the poker. The greatest 
effect which he could produce with the large hammer was a 
deflection of the compass needle, at the distance of three inches, 
M 13 degrees. In this state it lifted, a nail of 64^ grains, but 
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reflised one of 11 grains weight. A similar bar of cast-iron 
became capable of lifting 37 grains ; and after it had acquired 
this power, its magnetism was nearly destroyed by five blows 
with the north pole upward. 

The strong magnetising effect of percussion on soft steel 
induced Mr. Scoresby to apply the property to the formation of 
magnets. In accomplishing this o])ject he took particular Ccy-e 
that no magnetic substance should be used in the process, 
which he describes in tlie following terms : 

I procured two bars of soft steel, 30 inches long, and an 
iach broad ; also six otlicr flat bars of soft steel 8 inches long? 
and half an inch broad, and a large bar of soft iron. The large 
steel and iron bars were not, however, absolutely necessary, as 
common pokers answer the^ purpf)se very well ; but 1 was desi- 
ronis to accelerate t!ie ])roce>s by the use of substances capable 
of aixiing the dcwelopenient ofthtj magiieticaj^ properties in steel. 
The large irmi bar was first hammered in a vertical position. It 
was then laid on the ground with its acquired ^outh jiole towards 
the south ; and upon this end of it, the large steel bars were 
rested wdnh* they were haumien^d ; tliey were also hammered 
upon each otluu’. On the summit of one of the large steel bars, 
each of the small bars held also vertically was hammered in suc- 
cession, and in a few minutes they had all ae/quired considerable 
lifting powers. Two of the smaller bars connected by two short 
pieces of soft iron in the form of a parallelograni, were now 
rubbed with the other four bars in the manner of Canton. These 
were tlieii chungiKl for two otluirs ; and these again for the last 
two. Alter treating €)ach pair of bars in ibis way for a number 
of times, and changing tluuii whenever the manipulations had 
been continued for about a minute, the whole of the bars were 
at length found to be magnetized to saturation,^ach pair readily 
lifting above eig!it ounces ! " 

XX. Off the AUoif'^ of SfeeL T5y J. Stodart. Esq. FRS. and 
Mr. M. Taraday, Clieuiical Avssistant in the Royal Institution. 
(^Communicated by J. St<)dart, Esq. FRS.) 

We purpose fo give this most important paper entire in an 
early numbm' of the Atffiais, 

XX I. Sotne Ohscr vat ions on the Ihtjfy Coat of the Bloody 
ByJohnDavy, MD.FRS. 

This communication consists of observations on the three fol- 
lowing subjects ; wdiich, though important to the medical philo- 
sopher, are devoid of general interest ; viz. the cause of the bufly 
coat whicli appears on blood drawn from persons laL'oiiring under 
inflamriiatory disease; the fallacy of a prevalent opinion that 
the age of those morbid adhesions connecting serous membranes, 
w hich are so often met with in dissection, mayibe guessed at by 
their strength : and tlie effusions of serum found after death in 
the cavities of serous membranes. The author thinks, in con- 
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tradiction to the belief of many, that the latter do not take place 
after the cessation of vital action. 

XXI 1 . On the Mechanism of the Spine. By Henry Earle, 
Esq. FRS. Surgeon to the Foundling, and Assistant-Surgeon to 
St. Bartholomew’s Hospital. 

Mr. Earle’s account of the exquisite mechanism of the spine 
aijd spinal canal in birds, and his illustration from it of the phy- 
siology and pathology of the human spine, can scarcely be 
abridged ; and the fiifet, unaided by the plate, would be difficultly 
intelligible. 

• XXIII. Of the Nerves which associate the Muscles of the Chefl 
in the /ictions of lireathing^ Speakings and Expression ; being a 
Confinnaiion of the Paper on the Structure and Functions of the 
Nerves. By Charles Bell, Esq. (Communicated by Sir Hum- 
phry Davy, Bart. LLD. PRS.) 

For the anatomiyil and physiological details here given/ and 
their applications to pathology, we must refer our readers to the 
memoir itself. ^ 

Mr. Bell informs us in the commencement, that already 
practical benetits have arisen from the former paper ; rhat the 
views presented there, as connected with general science, being 
carried into practice, have enabled the physician to make more 
accurate distinctions of disease, and the surgeon in removing 
deformity, to avoid producing distortion/’ 

XX iV. Experiments and Ohservalions on the Newnj Pilch-^ 
stone, and its Product Sy and on the Formation of Pumice. By the 
Bight Hon. George Knox, FRS. 

We are informed in the commencement of this paper, that tlic 
locality of this mineral, and the singularity of its extenuJ charac- 
ters, having excited the curiosity of the author, betook advantage 
of the facilities aj^orded by the liberality of the Royal Society of 
Dublin to make an analysis of it in tlicir laboratory ; and after 
making some observations on the varying characters of the 
Newry pitchstone, and mentioning that Dr. Fitlon seems to have 
overlooked two striking characters of it, the smell and strong 
oily taste, he gives from the Transactions of the Geological 
Society that gentlcmnu’s description of its site and characters. 

Mr. Knox adds some further particulars to Dr. Fittou’s geo- 
logical statement, and a more particular account of the charat;ters 
of the stone itself. He observes, that although the peculiar 
ebarapter of this variety of pitchstone is its smell, yet, 1 believe, 
it differs from all others, including those from Arran, in the 
degree in which it is disjiosed to divide into thin laminae, ; its 
proneness to disintegrate, and the regularity of its rhomboidal 
fragments.” 

A piece of the«compacl specimen lost 7*75 per cent, by igni- 
tion for half an hour, was changed in colour to a j>itch-brown, 
retaining its lustre; and, without actually falling in pieces, opened 
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intj) thin slaty fragments : 100 grains of tlie same in fine powder 
were exposed to a white heat in a platina crucible, and w'< 3 re 
copverted into a very pale leek -green glass, losing 10 per cent. : 
220 grs. coarsely powdered being ignited in a coated glass retort 
yielded 16 gns. or 7*2727 per cent, of a colourless fluid, having 
a slightly bituminous smell. The stone finely powdered and 
projected on melted nitre scintillated a little.’’ 

Mr. Knox next proceeded to ascertain the constituents of tGe 
mineral, following the method of Klaproth in his analysis of the 
pitchstone from Meissen, which analysis lie details. In thus 
examining the iS ewry pitchstone, he obtained neither inanganese* 
niDr magnesia.' 

The muriatic solution divested of silica evaporating v\ itli con- 
siderable rapidity, a black powder separated li'om il, which was 
insoluble in acids, *aiul burned away at a red-lnrat ; it was at first 
subpected that some e/dibon had accidcuitally got into llie liquor, 
but if was pioved to belong to the stone l^y repetition of the 
experiments and by other oireunislances. It was ascertained by 
the proc('ss with nitrate of barytes that the fiiincral contained 
soda, which was unmixed with potash or litliia. 

Mr. Knox then proceeds to describe his final analysis, in 
which he used the sta(j/-compact variety of the pit(‘Jistoiie, 
his specimen of the e()m])act one having been exhausted. 
He obtained the silica in the usual method by fusitm with soda, 
precipitated the alunuiin and iron by ammonia, and s(q)arated 
tlnnu by boiling in caustic potash ; obtained the lime by j)reci- 
pitatiiig the solution fr(‘ed from alumina and iron with carbonate 
cd‘ soda, and jirccipitated the alkaline solution of alumina by 
muriate of ammonia. 

We have now^ arrived at that part of tlie analysis in which the 
autlior endeavoured to ascertain the proportion of alkali in 
the stone; and tliis wo cannot Init deem defective. Our che- 
mical readers will be surprised to learn, that rejecting the 
process with nitrate of barytes as tedious and liafile to loss, 
that by boracic acid as difficult, and also the new process by 
lead, Mr. Knox, for the purpose of extracting the soda, boiled 
100 grains of the pulverized stone in dilute nitric acid, taking up 
by water the soluble part when the fluid had been driven ofii and 
replacing the acid ; this process being repeated until the acid 
seemed to have no further effect.” By this method, 7*75 grs. of 
nitrate of soda were obtained, giving 2*857 for soda. 

We apprehend that we shall be supported by the testimony of 
all persons who are versed in analytical chemistry, in affirming 
that it is impossible to extract from a siliceous compound the 
whole of the alkali which it contains this mode of' operating. 
As to the result by muriatic acid, which the author adduces as 
confirmatory of the above, his siatemeiit of it is incorrect ; he 
obtained five grains of chloride of sodium, which, he says, 

make of dry soda, or oxide of sodium, 1*98198, being iiMbe 
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proportion 55*5 to 22 ; but 1*98198 of dry soda produce 2*81i;044 
of hydrate of soda, the state in which it is probable the alkali 
exists in the stone.” 

Now the nitrate of soda obtained in the first operation being 
an anhydrous salt, the quantity of alkali indicated by it is of 
dry soda, mere oxide of sodium, and not of the hydrate ; so that 
in reality the results of the two processes do not agree. 

During the process with muriatic acid, a yellow substance 
having a bituminous smell, was condensed on the inside of the 
silver cover of a crucible ; and the alcohol which had been 
* employed to separate the chloride of calcium from that of sodium, 
deposited on evaporation a dark oily suhslance, which had 6.n " 
cmpyreumatic smell, was insoluble in ether, hut dissolved in 
spirits of turpentine, and iiiflaim^d w ith dilhculty with a thick 
smoke, and pungent odour. Naptha dissolved it only in part, 
and changed the colour to grass-green.” 

Mr. Knox nextVndeavoun'd to obtain the bituminous inatter 
of the stone in a state oTpurity, and to ascertain its quantity. 

In the first exqicriment, 480 grains of the dark leek-green 
slaty variety were strongly heated in an iron retort, to which w as 
attached a bent gun-harrel, with other necessary apparatus. A 
quantity of gas came over, and w'lnui the retort had acquired a 
red-heat, some water; tlie heat being urged further a sliglitly 
coloured oily liquid appeared. The gas consisted of carbonic 
acid ; of hydrogen, which was judged of by its inflammation;” 
and of carburetted hydrogen, which was tested by explosion w'ith 
oxy<jen gas. The receiver had gained 7*81 per cent. The oily 
fluid had the smell of tobacco, and burned w ith a similar flame 
to naptha. The water was neither acid nor alkaline. 

In another experiment with a glass retort, 2*83 per cent, of 
pure bitumen w ere obtained : in another, 100 grains of the slaty 
compact variety lost by ignition 84) per ce nt, and upon fusion 
into glass 0*5 more: 480 grains of the same were distilled after 
the water was exjielled by ignition : bitumen came over, and 
after the rec eiver was reiiiovc'd, sonm more dropped from the 
retort : the latter had the same siru ll of tobacco as the former 
products; that in tlie receiver smelled more of naptha, and was 
volatilizable by the heat of the hand. 

One hundred grains in mass of the Meissen pitc'.hstonc being 
ignited in a platiiia crucible, opened in the same manner Tis the 
compact variety from Newry; ou fusion into enamel, it lost eight 
per cent : 400 grains being distilled after ignition yielded a small 
quantity of bitumen more volatile than any of the former, and 
having the smell of naptha. 

One hundred grains of Arran pitchstone being fused into 
glass, lost five per cent. ; 400 grains yielded on distillation some 
water, with indications of bitumen. 

Respecting the latter substance in the Newry mineral, the 
. flowing remarks jare made : “ It seems to consist of two inflam- 
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ni|ible substances, the one much more volatife than the other 
bul both inseparable from the stone, except at a heat approach- 
ing, if not entirely amounting to, whiteness. I imagine that it is 
in combination with the iron, as it seemed in general to accom- 
pany the solutions of that substance, and to luodify the colour 

and magnetic properties of the metal If it should be found 

to be anew substance, I propose to call it 7iewri/tc. 1 should not 
be surprised, however, judging from the smell, and its 
separable from water by evaporation, if it were found to contain 
7iicotinc in combination w'ilh naptlia.” 

Result of the analysis of the pitchstoue of Newry : « 


Silica 72*800 

Alumine 1 1'/>00 

Lime M2() 

Protoxiab of iron 3*03G 

Soda 2*857 

Water and bitumen 8*500 


' 1)9*813 

The mass wlxicl! remained in the retorts after the distillation of 
this mineral was pnniicCy having the colour, levity, and magnetic 
properties of the natural substance, and deceiving artists to 
whom it was presented as such. It appears to be a condition/' 
says the experimenter, in converting a stone into pumice, that 
it should contain a volatile snlistancc, which can only be removed 
by the same degree of lieat which is at the samtj time necessary 
for producing that sort of semi-vilritication in the mass which 
renders it cohert iit, hard, and porous.’’ Some greenstone, 
which had lost 1*25 per cent . by ignition, was treated as the ])itch- 
stone had been, and became converted, partly into a vesicular 
glass, and partly into pumice. ^ 

XXV. Ohsrrranotis on the Changes I he Pgg undergoes d tiring 
Incubation in the eonunon lowl ; illustrated In/ microscopical 
Drawings, Ry Sir liveraid Home, Hart. VH^RS. 

In tins communication, t)ie progress of the formation of the 
chick is traced, step by step, from the first appearance 
of the molecule found on the yolk belbre it leaves the ovarium 
to the complete evolution of ail its parts, and its leaving the 
shell// Tlie details are illustrated by a series of microscopical 
delineations by Mr. Bauer, and cannot usefully be given without 
them. 

Pir Everard proceeds to illustrate from the results of the 
investigation, the processes by which the liuman (bstus and that 
of quadrupeds are formed, some circumstances being common 
to them, and those employed in the bird. 

XXVI. Some Observations on Coirosive Sublimate. By John 
Davy, MD. FRS. 

Dr. Davy commences this paper by observing, I am^ot 
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aware that the ojJeration of light on corrosive sublimate has yet 
been minutely considered. It is known that the liquor hydrar* 
oxymurfaUs of the London Pharmacopoeia is decomposed 
by light; it has been stated that the compound itself, when 
exposed to light, undergoes the same change ; and it has been 
recommended in consequence, to keep it in black bottles.” 

With a view to acquire some precise information on this sub- 
jebt, the following experiments were instituted by Dr. D. Some 
corrosive sublimate in fine powder was exposed to sunshine for 
14 days in a sealed glass tube ; no change was then produced. 
A solution in distilled water being exposed to sunshine for the 
same period, calomel and free muriatic acid resulted. Sonne 
Hqnoi' Itydrarijrt/ri oxjpniniatia and solutions of corrosive subli- 
mate ill rectified spirit and in ether were exposed to sunshine 
for the same time.” In the former, calomel wgs produced ; while 
in the two latter, no change took place. Oil of turpentine beiiig 
poured on the sublirliate, and exposed to sunshine, had its fluidity 
slightly impaired ; but the sublimate was unaltered. To a 
saturated aqut‘Ous solution of corrosive sublimate, a few drops 
of muriatic acid were added ; and to another saturated solution, 
a small quantity of muriate of ammonia. No change was pro- 
duced in these solutions by tlie action of light during exposure 
for three weeks.” 

From these experiments it may be deduced,” continues the 
author, ** that light alone luis not the power of decomposing 
corrosive sublimate, and that it docs not produce the effei'.t, 
excepting when aided by affinities of a complicated nature.” 

Jn confirmation of this conclusion, some otlier experiments 
arc ndaled. It was found that 37 grains of distilled water were 
required to dissolve 2 grains of corrosive sublimate at tlie tem- 
perature of ftl^ Fahrenheit; and that its degree of solubility 
increases greaftf witli the temperature. Alcohol, of specific 
gravity at dissolves half its weight of tlie same sub- 

stance ; the specific gravity efthe solution F()8. Twenty grains 
of sulphuric* ether, of specific gravity *745, took up 7 grains; the 
specific gravity of the solution being likewise 1*08, Ihe solvent 
power of* ether does not appear to he increased by elevation of 
temperature, or diminished by its reduction ; the boiling point 
of the solution and of pure ether seems to be the same ; and in 
the act of ebullition, the solution appears to be decomposed. 

When a mixture of corrosive sublimate and oil of turpentine 
is gently heated, mutual decomposition takes place. The 
results appear to be modified by the proportions of the two sub- 
stances. When the quantity of corrosive sublimate is large, the 
whole of the oil appears to be completely decomposed, and the 
products are, liquid muriatic acid, calomel, and cnarcoal. When 
the oil is in exbess, thfi part that escapes deeomposition passes 
over impregnated with muriatic acid ; and, judging from ita 
smrJI, appears to contain a minute quantity of artificial earnphor.” 
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Dr. Davy believes that changes very similail take place when 
coiwsive sublimate is heated with other oils, both volatile and 
fixed;” and states the experimejits on whicli that belief is 
fouhded. 

lie lh(*n says, In a ])apor publislied in the Phiiosophical 
^IVaiisactious ibr 1812, 1 have noticed the alhnity of muriatic 
acid Tor corrosive sublimate. This solution may be considered 
as composed of 1 1 ])roj)ortions of water, 1 muriatic ;icid,'^ ai*d 
1 salt. Jn the act of forming, lieat is evolved. At 71"' this 
solution is of s}»eciru‘. gravity 2*dl2. When its lemperalinv is 
lowered a i\i\v degn^es, it suddenly becomes solid, and forms a 
. nr^ss of dt licalo needle crystals, which rajadly melt, \vli<‘n lie.* 
containing vessel is held in the warm hand.” 

Di . i)avy next advei ts to the (‘ommon statutuml in systema- 
tic works, that con o>,jv(' sublimate is soluble in t!u* sulplmric anti 
iiitv'ic acifls, as well as in die mmiatic acid, lit; shows from 
experiment that tliis is no: tba case ; and proceeds to relate 
in the iiej: terms s.niui expenmeiits which ttmd tocorrobo- 

rale an opine ai long ago enttrtained, that miuiate of ammonia 
and con\)si\e sulilimate art, capable of uniting and of ft>rmiiig a 
<Ioubh^ salt. 

‘‘ In tln^ djy way, tb t iv appears to be an aifmity cxercisotl 
l)t‘twt‘f‘n co]’) <'si\e siililiiuale and muriate of ammonia. A mix- 
lure ot'tiye two. in tlie jiroportions of d4 t>f t,lu' ibrmer and (>*7b 
by weight t)f tlu' latter, licated, forms a comptmnd mtin* fusible 
and less xolalif^ Ilian eiliu'r iugrt'dienl separate; it maybe kept 
liquid witiioul \ ohdilising by the gentle lieat of a spirit lamp; on 
ciKiling, il (exhibits ti very hglit-grey traiisluceut mass of a faint, 
pearly lustre; strongly lieafed, it sublimes, and appears to be 
partially (h,'e,om])oset], as traces of calomel and I'ree muriatic aead 
arc found mixed with the sublimate. This conqiound, formed of 
one projinitivui td eacli iiigiedicnt, has more ih^ ciiaractor ol‘ a 
chemical compoiu 1, than any other mixture of the two ingre- 
dients that I inn ell led.'’ 

In the, moist wa\, the affinities of corrosive, sublimate and 
muriate (d‘ ammonia are better marked, and sonu^ of the (‘,ombi- 
nations of llic. twu Inivi? tolerably well-deliiied tjuidilies. 'J’iie 
following liave tiu' best claim to bt^ considered distinct combina- 
tions ol aiiy wliich I have yet made: 

\t>. Water. Muriate of ammonia, ( orrosivc sublimate. 

1 t)*00 grs (>75 34-00 . 

2 9-00 3-37 17-00 

2. i) ()0 8-37 8*50 

4 9-00 10-12 25-50 

» 

o. 1 is liquid at 140°; on cooling, it forms a solid mass of 
needle ]V'> O nf S;'/*. nndsoliifat 55^’. In the 

«*New Sysitin oft ’hem . Flul. bv John Dalton, vol. ii. p. ‘iJ >• 

Ncir Nci7('s, voi., »\ • 2 H 
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liquid form, at tiie temperature just mentioned, it is of specific 

S ravity 1'98. No. 8 is liquid at r>r>, and of sjiecitic gravity ]-58. 

[6.4 is liquid at about 105*^^; on cooling slowly to (>iP, it depo- 
sits some ci^slnls which arc Ibiir-sided prisms, composed 
of facets alternately broad and narrow.” 

Some circumstances arc here nmntioucd w hich prove that cor- 
rosive sublimvite and muriate of ammonia have a strong uftinity 
f<?r each other, and among them ihe nisults ol an experimeni, 
from which it would ujipear that conosive sublimate is about 
17 limes more soluble in a sat urated solution of muriate of am- 
monia than ill water, and not 30 limes, as is stated l)y some 
^authors/’ * 

Tlie results of these experiments,” continues Dr. D. led 
me to make trial of some other muriates, tis of haryta, magiiesja, 
potash, and soda.” Tlie trials with tliese suhstanees ai(^ then 
described in detail, and it is inquired respecting their results 
toward the concliu,ion of the pa])er, May not tlu* compoun<]> 
of coiTOsiv’^e sublimate and etunmon salt, nuiriatci ol’ magnesia 
and baryta, respectively, b< considcaoil as lamsti luted cd’ om* 
proportion of ('acli ingredient ? The delinilt* nature i»V tiic com- 
pounds with muriate of ammonia and potash art‘, peihaps, nK>re 
questionable/’ 

It is next remarked, that all these compounds cxluliil tlu' ])ro 
perties of the most active Ciiustitiumt, and the j)aper coiicliuh’^ 
as follow^ : ‘‘ It would appear, from the pn t^eding ixperiments. 
that those menstrua wliicli have a strong atliuity for corrosive 
sublimate, prevent its decomposition when (exposed to light., as 
the miiriat<‘S, alcohol, and eth(M‘; ami, on the contrary, tliat 
those solvxaits whi<*Ji exercise a weak alliiuty on it, and have a 
stronger atiinity for muriatic acid, as water, and exceedingly 
dilute alcohol, aid the decomposing ]>owTr of light. flie jirac- 
tical applicatioK7to be deduced, relative to tlie lormula for the 
liquor htfdnn'gyri onfu/urialis, is obvious, and docs not require 
to be pointed out.” 

XXVIT. On the Slate of iValvr and A vriform IMatter in Cavi- 
ties found in certain Crust ah. By Sii* ijum])hrv Daw, Bart. 
PRS. ‘ 

This novel investigation of a contested subject in geology w e 
purpose to insei t at lai ge in the Annah, 

XXV 111. Some Ba peri men/ s on the Changes 'which lake Plan' 
in ihe fixed Principles of the A’iig durimy inenhafion. By Wil- 
liam Prout, MD. FRS.‘ . ^ ^ 

An abstract of this very interesting commuiiication will shortly 
appear in the Annals, 

XXIX. On the PlacoAta, By Sir Eveiard Home, Bart. 
VPRS. 

This paper rela.tes, primarily, to certain operations en' uloro- 
g'cstalion ; to the means employed hy ualuic to piev(‘n< any two 
different genera from biceduig logelhci ; to the peiiod of utero- 
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G;estati(in ; and to tho direct cause oi‘ parturitiln. It concludes 
with a specimen of a new mode of classing animals according to 
the difference in structnic of the placenta; or where this is 
wanting, ol the chorion; and is illustrated with seven plates. 

XXX. Of the: Cvoij:raphica/ SiiualfonoJ Ike Three Presideitcies^ 
CalcNtta^ Madras^ (Did Jio?nh(it/y in the Kant Indies ; and 

XXXI. Of the Diff erence of .Longitudes found by Chronome^ 
tei'y (Did by correspundvnl Ju apses of' the SaleNiles of Jupita^ ; 
with sonii Supplementary Infonnalion relative to Madras^ Bom* 
baify and Caotun ; as a ho the Latitude and Longitude of J^oint de 
Galfcy and I he Friar's Hood. By J. Goldingliam, Esq, FRS. 

•'File following are the results of the observations described or 
enumerated in these papers. 




ig. K. 

ot Cireenwicli. 


Lat. N. 

Mjidras, 

the Oliselvatorv . . . * 

80° 

17' 

21" 

13° 

4' 

9- 1" 

Madras, 

Fort St. George 







Church SteeiJo 

80 

]!) 

42 \ . . 

. 13 

4 

45 

Madras, 

the Fort Idag Staff. . 

80 

1!) 

44 .... 

. 13 

4 

47 

Calcutta 

Fort Wiiiuiiu 

88 

'23 

39 . . . 





Bombav, 

the (d^urcli 

# ^ 

5-4 

43 ... 

. 18 

5G 

7 

Boiiibuv, 

the [JglillKuise 

72 


3(> . . . 

. 18 

54 

25 

JMasnlipi 

clam Flag Staff 

81 

12 

24 ... 





Point do 

Cia]](; Flag Stall*. . , . 

80 

17 

2 

! () 

0 

50 

The Friar’s Hood 

81 

3() 

‘ » 1 

• • • 

. 7 

29 

35 

Can ton. 


113 

18 

2,4 ... 


— 


On llio c<»ast about Madras 

^ the 

tide 

seldom 

rises more 

Jliaii 

three fee 

t; and it is liigh water in the 

Syzigies at 9^’ 

25 

; the 


variation ol’ tlie compass towards the end of 17t)2 on the coast, 
about a degree to the nortliward of Madras, was 3' E, 

At Bonihny, tlie time of high water in tlie Syzigies at the 
Dock Head Ava'^ I I’* 32’"; the greatest rise of^ie tide 18 feet; 
meduuu rise (d’ the springs 15 ^ 1‘eet ; variation of the comjiass in 
tlie beginning of 171)1, 4*2' 59", or 4o' W. 

XXX H. Observations on the Genus Flanuria, By J. R. 
Johnson, MD.EBS. 

This paper relates to tlie natural history of four s]>ecies of tliis 
gcums : I\ ((u'uuia, P, torca^ P, brunnea, and P. taciea ; of 
which Di . Johnson desi ribes characters and habits, but we can 
onlvniotico tluir manner of feeding, and mode of perpetLUiting 
their species. 

4’Iiere are, in these curious animals, two ventral aperturci?, the 
upper of vvhi(‘h gives passage to a long llexib!(‘ tube, and the 
lower conduct ,' to ilu' ovarium ; the tube they fr(*queiitly ]m)ject, 
and it nearly I'cpiids the body m ieiig^Ji. 

A variety oi‘ aquatic insects, worms, Jkc. being presented to 
^oinc planaricr, one of them, after the* lapse oT a few minutes, 
fastened upon a worm, iimnediately ]>rojecting and rdhxing this 
tube ; tile worm being in this way closely retained, other pdcuia* 
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ri(e came forwar(]jj and completely overpowered it. They seldom 
attacked the worm openly, seemingly aware of the difficnlty of tSfuis 
overcoming it, but seized upon it, us it were, by stealth, gliding 

E ently underneath it, and then projecting and aihxing this organ, 
eeping a tirra hold until they liad concluded llieir repast. Dr. 
Johnson at first imagined the sole use of this organ to be that 
of effectiiallj^ securing their prey ; but he observed that while 
they kept it firmly affixed, they moved their heads fioely from 
side to side ; and he found from a number of experiiucinls, that 
when the platiarirn were perfect animals, they constantly received 
their food by this organ, and not by the moutli. In the event, 
however, of tlicir being naturally or artificially divided, or f)l' 
their losing this tube, which was not mifi eqiiently the case,tliey 
took their usual sustenance by the mouth. Thus an animal fni- 
nished with a proper mouth, receives its food .by another organ, 
that organ being placed as near to tb(‘ tail as to the head. « 
The jP. lactea caidt P. bninnca are oviparous, pioduciiig^eggs, 
within a membranous capsule, each egg containing ( at least those 
of the P. lactea), fi;om tln ecj to eight young.’’ Ihil tJ)ese animals 
have another mode of perpetuating the s|)ecies, which does 
not appear yet to have been noticed ; ” tliis is by a nahirai 
division of the body into two portions, the head j)art i>‘producing 
a tail, and the tail a head, in aliout 14 or more days, d{q)en(ling 
upon the state of the atmo.sphere.” Prcipanitory to this di\ ision, 
the posterior portion of the body first uideiis, and afterwards the 
animal has the segmented ajipeaianco of‘ an insect. On 
the third day, tlie scpaiation of tlie head from tlie tail usual !y 
takes place. When undergoing this division, they reiiiuin for 
the most part stationary, keeping the head firmly affixed, twist- 
ing round the tail from time to Iniie with a \ien‘ of h^ssoning its 
adhesion, and thus more readily efiectiag its disunion. Almost 
immediately aftCxvthe head is liberated, it is seen tc^ move with 
all the freedom of the unmutilated, perfect animal. The tail 
generally remains attached, and only occasionally sliifts its situ- 
ation ; but if touched, it moves with nearly the same quickness 
as the anterior extremity, preserving a uniform gliding motion.” 
The reproductive power of these animals when urtificially 
divided is alluded to by Muller, Shaw, and others : Dr. Johnson 
describes some curious experiments on the suljject. 

XXXIII. Some Biperimcifis and Jlescarc/ies o?( I he Sa/iiietCon^ 
ienls of Sca^icater, nndcrtakonoilh a V'icic lo coned a}id improve 
its Ohemical Analysis, By Alexander Marcet, MD. BBS. 
Honorary Professor of Chemistry at (jeneva, 

XXXlV. On the Ultimale Analysis of Vegelahic and Animal 
Substances, By Andrew IJre, Ml). FRS. 

Dr, Marcet’s paper, which displays the elegant precision that 
distinguished all VesearcHes ofiits lamented author, shall be given 
in a future number of the Anna/s; and of Dr. Uie’s coiumuni- 
caiio^x we shall take au opportunity of inserting an abstract. 
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• Article XI. 

SCIENTIFIC INTKLMCENCE, AND NOTICES OF ^SUBJECTS 
CONNECTED WITH SCIENCE. 

I. Death (if Coani Derthollel, * 

TIic decease of this distinguished member of the French school of 
chemistry has recently been announced; it took place on the 6th of 
November, in the 71th year of In’s age. lie was born at Talloinc, In 
bavoy, and was originally of the medical })r(>fes&ion ; with the results 
of his labours in chemical science, our readers must be well acquainted ; 
they are numerous, and of the highest importanec. 

• 

• ji. ( 'ireen Ore of Vranliimfrom CornuoalL 

In pre[>anng some oxide of uranium from Ihis sul)stance, I have 
found that it contains phosphoric acid, and not merely the oxides of 
uranium and copper combined with water, as has ‘been stated. In the 
next number of the /tanals, I purpose to give an analysis of this ore, 
ac('ompanied by an account of some experiments on the oxide of 
iiranimu. — Ju/it. 

III. J^io/l Bcru'Uns oa (he Sulpluorts. 

I liad hUv’nded to luive given intlie present number of the A?inah2Ln 
ahslraet of tiu' rc inainiiig portion of Ih'r/elins’s memoir on the sulphur- 
v.t^; but hasiiig concluded that pait of it ^Ahiidi includes the alkaline 
sul[)ljurets, I l)eg to refer the reader to the Annaies ile C'himie et de 
Fhy>i<-jtU‘, toine \x. p. TiS, for tin; remainder, l)egiiming “ Des Clom- 
Ihnaisons Sulfnrf'i MetaiJi([ues av<*e les Alealis.” d'his paper is replete 
with the symbols petailiar to Berzelius, and they are so generally unac- 
eom])anied by an^ explanatioji, that it is extremely diflieiilt to reduce 
them to an Intelligihle form ; for example, in about^) lines there occur 
eiglit symbols ol tin iollowing kind: As -j- Ap; — KdiL 

IV\ (ifMagnc.daon Sa/cp. 

?d, Brandes, of TL^xter, has made some experiments on a compound 
wliieh is ibrnied wlnai calcined magnesia is put into a solution of salep. 
Wlieu 20 grams of salep wc're dissolved in four ounces of distilled 
water, and .SO grains of pure magnesia were add(‘d, tlie whole became, 
alter some hours solid, and jelly-like ; and even after a month, it had not 
assinned tlie least })utvid smell. Carbonate of magnesia had tlie same 
eflcct, but in a smaller degree. Neither the w hite of eggs, nor traga- 
camh gum, a weak solution of isinglass, nor of starch, assumed on 
addition of magnesia a similar jelly-like appearance. The mucilage of 
(juince seeds deposited the magnesia wdth a granular appearance, 
and the solution seemed to have become ^nore fluid. Neither lime nor 
w hite bole produced a similar effect upon the solution of salep. The 
jelly is insoluble in water, fat oils, oil of tilrpentinef alcohol, or a solu- 
tion of caustic potash. Acids, principally su]])huric acid, dissolve it 
partly ; the remainder is more bulky and is opalescent. 
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V. Ancient Aerolite. 

A Danish journal mentions a fact (taken from the Speculum Regale, 
a book written in the thirteenth century under the reign of the Danish 
king Snorro, and by some supposed to be written by tlie king himself), 
of which it would be interesting to ascerUiin whether any trace 
remains y^t in Iceland. In this book, is told that in the church of 
Klocna, in Iceland, an anchor is kept, which had fallen from the air ; 
and, adds the Danish journalist, it is probable that it was an aerolite in 
form resembling an anchor, or that an anchor luid been made of this 
meteoric iron. 

♦ VI. Matlicivailcal Laws o/ tif,nK 

Mr. Rarlow% who has so suecesslully reduced the laws of induced 
magnetism to mathematical princi]>les, has been fortunate in 

rendering eleciro-inagnetisni a matter (if compuiPlioiu Tlie batterj'^ 
he employed was on the principle of j)r. Hare's (^tlorimotor, and tj?e 
experiments were made by nu'ans of a rectaneje of stout brass w Irc^cach 
side of wliicli was foit'r I'eet. Ojie side of this uas (n»en, so as to make 
the connexion with the battery, and the other M'rtical side was passed 
through the centre of a table, ili\ided into the points of the compass, 
and round which, therefore, a magnetic needle might be placed at 
any azimuth. The two horizontal sides ol‘ tlie rectangle might be 
slipped up and dowm on the vertical wires, whereby ibe length ol'the 
conducting part of the vertical wire might be cluinged at pleasure; 
and the distance oi* the compass itself from the vertical wire might 
also, in like manner, be varied ml libitum^ by merely sliding to and 
from the centre. I'rom his experiments with tliis ajiparatus, 
Mr. Barlow^ has drawn the Iblloviiug geneial conclusions, viz. “that 
every particle of the galvanic Iluid in the coiiduetiiig wire aclr. on 
every particle of the magui'lie fluid in a mairuetir.ed iieedhs hv a force 
whicli varies inverst ly as the sijuart' of the distance ; but that this 
action is neither to attract nor to R'pel eitlier pole oi‘ the magnetic 
particles, l)ut a tangential forci*, which is reci])rocal between llie two 
fluids, and which Knds to jiiace the poles of either at right angles to 
those of the other, and to the right line which joins them.'' This 
theory is said to lie applicable to every phenomenon that has yet been 
observed in tliis nmv Imincli oi‘ natural pbilosopliy. — (l£,dim riii!. Jour. 

VIJ. Azotic Springs in North Anttrlca. 

In the south-east corner of the towm of Hosick, Rensselaer county, 
New ‘York, are three springs comprised within about four or five acres 
of ground, from which issues an incalculable quantity of pure nititsgen 
gas. It seems to rise from the gravel-beds beneath the water ; by pres- 
sing upon a surface of the gravel equal to five or six inches square, a 
quart of the gas may be collected in an inverted jar or bottle in ten 
seconds. — (Ibid, p, 387^ from a Geological Survey of the County.) 

VIII. A nexviMineral called Gihbsite. 

This substance, named qficr a celebrated American mineralogist, 
was discovered by t)r. E. Ernmorrs, in a neglected mine of brown lue- 
niatite in the town of Richmond, Massachusets. It occurs in irregular 
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Ktaljictitic* ina«sct>, from one to throe* iuclioh in lengtl, and orte or more 
in breadth, consisting of elongated tuberous hranclu'h united in a pa- 
rallel direction. It is rather harder than calcareous spar, is slightly 
trauslucid, and has a specilic gravity of 12'40. It does not effervesce 
with acids, and whitens before the blow]>ipe. 

According to the analysis of Dr. Torrey, of New Yorl?:, who was 
particularly careful in ascertaining that it contained neither fluoric acid 
nor phosphoric acid, the constituents of gibbsite are : 


Alumina f>4‘S 

Water 34*7 

Loss 0*5 


l(X)*0 

(Ibid, p 3SS, iVorn \ho New York Med. and Phys. dour. No. 1.) 


IX. 7 \uiirslati- of Lnm\ 


A .‘^>cciiiicn oldhis substance found in Americi^ and analyzed by Mr. 
r>ower, gave 

rung.^tic acid 7h 4)5 


[gillie . . 1 1* 3f) 

SilitM. . ...... 2*54 

Oxide of iron ... . . . . 

< )\ide of inanganc^e 0*3 1 


1 .OsS. 


079 


loo Of.) 

i Sjjiiniau’s dournak) 


AiiTicj.t XII. 

TvEW .SCIEJSTIFJG BOOKS 

K»K inOtl.K MION. 

Dr. Henry i» pnnting a Now Edition of his Idements of Experi- 
mental Oheniistry, with great Additions, and Alterations. 

Adournal oi a Horticultural Tour through some Parts of Flanders, 
HolUnd, and the North of Prance in the Autumn of 1S17, by a Depu- 
tation of the Caledonian Horticultural Society. 

JUbT IHIBWSHED. 

Transactions of the Geological Society, Vol 1. Part 1. Second Series. 
4to. IL 1 }.s. iUf . — Tliis volume contains the following papers : On the 
Geology of the Southern Coast of Engiftnd, from Bridport to Babbi- 
combe Bay; by II. d. dc la Bechc, Esq. , On thc^Bagsliot Sand; by 
Henry Warbuilon, Esq. On a PVeshwater Forniation in Hordweii 
Clifl'; by Mr. Wi'bster. On Glen Tilt ; by Dr. Mac Cullocli. (Jn the 
Excavation of Vaikys by Diluviun Action, by^the i\ev. Prof.^Buck- 
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land. On the Ictl^/osaurus and PJcsiosaunis, by the Rev. W. Cony- 
bearc. Outline of the Geology of Russia; by the lion, W. T. 11. Pox 
Strangways. On the Geology of the Coast oi‘ France, Department 
de la Seine inferieurc, by H, J. dc lu Beche, Esq. On the Valley* of 
the Sulluj in the Himalaya Mountains ; by FL J. Colcbrooke, Esq. 
On the Geology of the North-eastern Border of Bengal; by H. J. 
Colebrooke, Esq. ; with various otlier Papers and Notices ; the whole 
illustrated by 24? Plates, Maps, and Sections, many of them coloured. 

A Succinct Account of the Lime Rocks of IMymouth, being the 
Substance of several Communications read before the Geological So- 
ciety of London : with 10 Lithographic Plates. By the Rev. Richard 
Hennah, Chaplain to the Garrison of Plymoutii. Royal 8vo. 12.y. 

^ Select Dissertations on several Subjects of Medical Science. By S^r 
Gilbert Blane, Bart. FRS. Physician to the King, &^c. 4ic. 8vo. 12^. 

Lectures in which the Nature and Proj>erties of Oxalic Acid arc 
contrasted with those of Epsom Salts. By Robert Venables, MD. 
T. C. D. 2s. 6d. 

An Address to Parents on the Present State of Vaccination ir tliis 
Country, with an impartial Estimate of the Protection w hich it is cal- 
culated to afford against the Small-pox. By a Candid Observer. 
Svo. 3s. 

A Guide to the County of Wicklow: illustrated by five highly 
finished Engra\mgs after tlie Designs of G(‘orge Petrie, Esq. and a 
large Map of the County from an original Survey. By the Rev. G. N. 
Wright, AM. Royal ISnio. 7s, 


Article XIII. 

\EW PATENTS. 

J. Collier, Cro^iton-street, Brunswick-square, for improvements 
upon machines for shearing cloth. — Sept. 27. 

W. (joodman, Coventiy, hatter, for iuqirovcments in looms. — 
Sept. 27- 

J. Bourdieu, Idme-street, London, Esq. for improving the j)repara- 
tion of colours for printing w ove cloths — Sept. 27- 

B. Boothb}^ iron works. Chesterfield, for an improved method of 
manufacturing cannon-shot. — Sejit. 27. 

J. Moxon, Liverpool, merchant, and J. IMiser, King-street, Com- 
mercial road, engineer, for improvements in ship cabooses or hearths, 
and also for apparatus to be occasionally connected therewith, for eva- 
porating and condensing w'atcr. — Sept. 27. 

F. L, Fatten, New Bond-street, w^atehmaker, for improvements on 
watches or chronometers. — Sept. 27. 

T. T. Benninglield, High-street, Whitechapel, tobacco-manufactu- 
rcr, and J. T, Beale, Christiaii-htreet, St. George’s in the East, cabinet- 
maker, for improvements on' steam-engines. — Sept. 27. 

J. Frost, I'inchley, I’or a new method of casting or constructing 
foundations, piers, walls, l<c. — Sept. 27- 
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Article XIV. 

METEOROLOGICAL TABLE. 


1822. 

Wind. 

Bauoi\i 

Max. 

nTi'R.i 

Min. 

THtRMC 

Max. 

nwE'i'iJi, 

Min. 

Evap. 

Ruin. 

Danicll’s hyg. 
at noon. 

lOthMon. 









Oct. 1 

E • 

29*87 

29-81 

36 

45 

— 



’ 2 

E 

29*83 

29-82 

66 

56 

— 

35 


• 3 

S E 

25)*83 

29*82 

69 

46 

* 

08 


4. 

E 

29 82 

29‘80 

67 

33 

— 

05 



S W 

‘29-SO 

29-(i2 

67 

16 

•— 

29 


()N W 

29-C)2 

2y;>y 

38 

46 

— 

06 



s w 

2973 

2.9-(i7 

61 

49 

— 

05 


8S \\ 

2979 

29 72 

00 

49 

— 

14 


t) 

S AV 

292K»’ 

29 72 

63 

46 

— 

16 


10 

W 

30-23 

29-9() 

()0 

41 

— 

13 


1 1 

S \V 

30*23 

30-03 

38 

45 

91 



12 

S E 

30*03 

29*37 

62 

36 

— 

02 

, 

13 

s 

29\97 

29*37 

60 

44 

— 

23 


1 1 

N ^V 

30*08 

29*99 

32 

30 

— 



15 

s w 

29*99 

29-48 

30 

44 

— 

40 


l6' 

Var. 

29--18 

29*45 

36 

47 

— 

30 


17 

N E 

129 73 

29*43 

31 

38 

— 

24 


IS 

N W 

•2974 

29()'3 

31 

39 

— 

13 


\9 

S Vv' 

|29'6'3 

29*37 

38 

49 


33 


20 

S W 

>29' 60 

29- 03 

39 

47 

— 

18 


21 

S 

i29*8 t 

29*()() 

61 

42 

— 

10 


no 

W 

1 29 88 

29*8 I 

1 33 

30 

— 



23 

S E, 23*81 

29 32 

! 37 

30 

— 



21 

S K 

29'()0 

29*49 

1 63 

42 

78 

11 


23 


29*(il 

1 63 

42 

— 



20' 


.\9*0’3 

60 

48 

— 

13 

• 

27 

N Wj2;)-‘)o 

29*67 

33 

30 

— 



• 28 

Var. 

30 01 

29*90 

38 

38 

— 

08 


20 

S \V30()7 

30*01 

37 

45 

— 

02 


30iS 1V30-07 

29*83 

61 

47 

— 


• 

31 

8 E 

29*97 

29 84 

, 62 

43 

30 





30 23 

29*45 

69 

1 30 

1*99 

1 3*62 



The observations in eaeh lino of the tabic apfly to a petiod of twenty-four hours, 
beginning at 9 A. M. on the day indicated in the lirst coJiunn. A dash denotes that 
the result is included in the next liillowing observation- 
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Mr. Jlotcuub Meieoi^phgical JounuiL [Dec. 1822 * 


REMARKS. 


Tmih Monih, — 1. Fine. 2. Rainy, ‘i. (‘‘Iniuly ami fine. *1. Fog^y 
veryt frequent lightning in the evening: some thumler: night stormy. 5. i'loudy. 
^ Cloudy; windy. 7. Cloudy. 8. Rain. 9. Variable. 10. Fine nun ning : ramy 
night. II. Fine. \2. Cloudy. IH. Rainy: siorniy night. 14. Fine. 15, Cloudy ; 
liiiny night. 16, 17. Rainy. IS. Day line : night rainy 19. Rainy: a storm ot' 

thunder, lightning, and hail, between twelve and one. t?0. Rainy. Showeiy . 

night boisterous. 22» Fine: Stratus in the marshes at night, 2.>. I'lne ‘J4. ^ay 
fine; evening rainy, 25 . Fine. 26, C'loudy : liiic. 2i Fiite - Slrrdus on the 
marshes at night. 28. Fine, 29. Cloudy. ( loudy. 31. Fine, 


RESULTS. 

Winds: NE, 1 ; E, 3; SE, 8; S, » ; 10; W , 2; NW, -4 , Var. 2 


Barometer : Mean heiglit 

For the moiiUi. . 29 7 17 niche 

For the lunar period, ending the 7tli 29*967 

For 13 days*, ending the I2tb (moon north) . 29*838 

For 14 days, ending the 26th (moon soutli) 29*687 

Thermometer; Mean height 

For the month 51 *7 90*^ 

For the lunar period 54 *956 

For 30 days, the suu in Libra 51*883 ^ 

Bvaporation 1*99 in. 

Rain. 3*62 


LaVeraiory^ Stratford^ Eleventh Months 21, 1822. 


R. HOM ARD 



INDEX 


A cademy of Sciences in St. Peters- 
burgh, ftbstTacted statement of tin* 
weather during the ‘20 years, from 177;2 
to 17 <>‘2, is. 

•Acetic acid,' cfiects of, upon liraztl wood 
paper, 25. 

Acetate of copper, composition of, 104. 
Acid, formic, ))rcparation of, from tartaric 
acid, 811. • 

• nielanic, name proposed to distin- 

gt^sli a j)cculiar substance found in black 
urine, bU. 

— sulphuric, diluted ; changes eflected 
by it on the colour of Brazil wood pa- 
per, 24. 

sulphurous, effects upon Brazil 

wo<^d paper, 2 1 . 

- tartaric, pri’jiaration of formic acid 

from, 811. 

Acids and alkalies, remarks on certain 
substances which a]>pcar to act as botli, 

3. 

— — use of tincture of Brazil wood in 
distinguishing, 28. 

Adams, 31 r. on finding the sines of the 
sum and difference of two arcs, 21 — on 
logarithnne and circular senes, 2b 1 — on 
compound intuest, loO. 

Aerolite, ancient, Tu*tice rcs)iecting, ilO. 
Alkaline sulphurets, extract from die me- 
moir ol’ 31- Be) •'eluis U]ion, 28"!, 2 I*’. 
Alkohoinetrical a])jilic:'*'on ot tlic tbeimo- 
meter, 890. 

Alumina, its powers as a base considered, 
54. 

sulphate of, bn a peculiar, 280. 

America, progress ot inineralogy in, *0- 
Amphibolic minerals, analyr-is oi; 816. 
Analysis of the aerolite uliich fell at Ju- 
venas, 74. 

amphibolic minerals. 81G. 

a chromate of iron, 76. 

„ - colojihonite, .‘196. 

common verdigris, 161, 

diaspore, 146. 

an iron ore from Brazil, 310. 

- - - jeftersonite, 284. 

a new li’ud ore, 117, 

the magnesian miiieraln of 

Hoboken, 75. 

magnesite, 3S9. 

mica, 256. 

..I.. I... I native carbonate of magnesia, 


Analysis pulvis antimonialis, 266. 

pyroxene, 89f). 

— — siiljihate of alumina, 280. 

— — — the sulphurel of molybdenum, 

tabular spar, 396. 

ultimate of vegetable and ani- 
mal substances, 424. 

Angers, fall of a meteorite at, 313, 

Aj)john, Dr. additional remarks on the 
induence^f moisture in modifying tlic 
specific gravity of gases, 145, 

Arcs, two, on finding the sum and differ- 
ence of, 2 1 

Arsenic acid, effects of, upon Brazil wood 
paper, 25. 

detection of minute quantities of, 

127. 

- ■ test, new one for, 77. 

Arsenious acitl, effects of, upon Brazil 

w'ood paper. 25. 

Ascension, riglit of 5 l^rsie Minoris, 129. 

Asia 31inor, analysis of magnesite from^ 

Astrononiical observations, 27, IflTYTT, 
857, 450. 

Society of Jyondon, analysis 

of the Transactions of, 148, 2‘28. 

Atmosphcie, on the finite extent of, 251. 

Azotic s])rings in North America, 470. 


B. 

Babbage, 3Ir. analysis of his letter to Sir 
II. Davy on the ajiplication of machi- 
nery to the jiurposc of calculating and 
printing mathematical tables, .‘i88. 

Balls, cannon, conversion of, iijj;o plum- 
bago, 77. 

Barlow, 31 r, on the mathematical laws of 
elect ro-n 1 agn etisi n , 470. 

Barometer, extraordinary depression of, 
Dec. 25, 1821, 263. * 

Bcaufoy, Col. astronomical observations 
by, 27, 171, 277 , 857 , 450— -experi- 
ments and calculations for comparing 
^he force of a body in motion witli dead 
weight, l(>5. 

Bertftier, 3J. aaialysis of native carbonate 
of magnesia, 389 — analysis of magiie- 
Hitc, 389. 

Bcrthollct, jCount, notice of ddith of, 469 


389 . 
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Ifdex. 


Bcrzeliiw, M. on the attraction of moist, 
lire by peroxide of copper, 154 — extract 
from his niciiioir on the alkaline sul- 
phurets, 284, .‘14M, 

— on sulphurets, notice respect- 
ing, 469. 

Ilcwick, analysis of his history of 
British birds, 294. 

Bezoars voided by a woman, account of, 

Si± 

Black urine, 71. 

Blowpipe, an account of the princip.'d 
characters of cuiths and metallic oxides 
iTcfore the, 27 1 . 

Boase, ]\Ir. on the difference in the annual 
statements of the quantity of ruin falling 
in adjacent places, IH. 

Body, force of, in motion, compared witli 
a dead weight, 1 65. 

Bones found in a cave at Kirkdale, 
account of, 1 .‘13. 

BonsdorfF, M. on the use of tincture of 
Brazil wood, in distinguishing several 
acids, and on a new ychow colour ob- 
tained from it, 23 — analysis of amphi- 
bolic minerals, 316. 

Books, new scientific, 78, 157, 237, 318, 
397, 4TI. 

Boracic acid, effects of, upon Brazil wood 
paper, 24. 

Brandes, Prof, observations on tlic depres- 

< sion of the barometer, Dec. 25, 

^ ,263. 

Brlw ‘J*jfon ore from, analysis of, .310. 

Wood, effects of sulphuric acid 

upon the colour of, 24. 

tincture (if, on the use of, in 

dlstingui filing several acids, 2.3. 

Bnioke, Mr. on a new lead ore, 1 17. 

Buckland, Bcv. W. of his paj>er on 

ihc formation of valley?* by liiluvial ex- 
cavations, as illustrated by the valleys 
wliich intersect the coast of Dorset and 
De\on, 66 — account t.f the lames found 
in a (uve at Kirkdale, 13.3, 173. 


C. 

Calcarcof..s rocks, on siliceous pctrlf.ictjoris 
imbedded in, 236. 

Cambridge Philosojdiical Society, anal) s>is 
of their Trarsactions, 61, 2S9. 

Carbon, lijdrioilide of, ui‘'CO very and com- 
position of, 153. 

( 'arbenate of magnesia, native, amilysis of, 
3S9. 

C-assius, powder of, its chcmiceJ imtyic 
considered, 55. 

Cave, account of bones found in one, at 
Kirkdale, 1.33, 17.1. 

[’ceil, Kcv. W. notice of his pajicr on the 
application of hydrogen gas to produce a 

. inovil’g power in inacluner)* 6J. 


Characters, principal, of the earths a\»d 
inetjillic oxides before tlic blowpipe.. 

271. 

Charcoal, fusion of, 122, 

Children, Mr. on dia.sporc, 146, 

Chloride of gold and sodium, method of 
pieparing, l.*>6 — tjpniposition of, 156. 

Chromate oi’iron, analysis of, 76. 

Citric acid, effects of, upon Brazil wood 
])aper, 25, 

Clarkt\ Dr. notice of his paper on the 
crystallization of water, 61. 

Colophonitc, analysis of, 396. 

C'ommon verdigii,^, on the composition of, 
161. 

Compression of ivatcr, instrument for 
measuring of, 2.36. 

Constantine Pogonatus, Creek fire suppos- 
ed t(> be invented during his reign, .391. 

Conybeare, Kev. J. J. on ^\orks in Niello 
and the Pirotcchiiia of A^cnoceio llirin- 
guceio Siennese, 364 — on siliceous ])c- 
trifactions imbedded on calcareous rocks, 
2.36 — on Creek tire, 4.34. 

Bcv. AV'- D. notice of his pa- 
per, entitled, additional notices on the 
fossil gencia ot iebtlj}os;iurus and ple- 
siosaurus, 66. 

Cojiper, acetate of, ccaiij.uMtion of, lO'i. 

— general r(*turii of the cjuantity of, 

raised in (ireat Britain and Ireland, 

151. 

~ — ores, .ivc’.age pri'dnee of die, 151. 

peroxide of, aiuilysis of, 151. 

- — attraction of moisture 

by, 1.51. 

(’ornwall, Royal jn.stitutloii of. Report of, 
365 . 

(Corrosive sublimate, unacted upon by 
ligJil, 61. 

Coulommiers, ana'^ysis of magnesite from, 
3.89. 

Crystalline fonn ofdiaspore, on the, 17. 

Cutaims, near JMadrid, analysis of magne- 
siie from, .389, 

D. 

Dcfuiition of a straight lino, 7 ! . 

Deflagrutor, inijiroved account of, 119. 

Diaspore, on the crystalline form of, ^7. 

Dciichar, 51 r. an actount of scveial lir- 
cluu^tallces connected willi the ductility 
of glass, .358. 

Dobereiner, 51. on the prcpirafion of for- 
mic acid fiom taibuic, .31 i. 

Ductility of glass, an ai’coimt of several 
circunistiinces connected with, 358. 


E. 

Egg, weight lost by, during incubation, 
source of ihc earthy matter ol*, 65. 
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Electrical connecting wire, on the funila- 
^ mental state of the phenomena of, 1 . 
Electro-magnetic experiment, new one, 
• 318. 

Essential oils, their smell destroyed fixed 
oils, 388. 

Experiment, electro-magnetic, new one, 
3J8. - ® ’ 

Extent, finite, of the atmosjdierc, 251, 


F. . 

Faraday, Mr. on tlic hydriodidc of carbon, 
15:i. 

Figuier, ]\I . on the prcjuiration of chloride 
of gold and sodium, 156. 

Fire, (jfreck, (»n the, 390. 

Fluoboric acid, of, upon llrazil 

wood paper, 2*1. 

Fluoric acid, (‘fleets of, upon Erazil wood 
pi^)er, 24. 

Form, crystalline, of sulphate of potasli, 
on tlie, ‘)12. 

Fox, Mr. \\^ on the teni])crature of 
mines, 4 iO. 

Frauenhoferis experiments on tht illumi- 
nating powers of the diflerent rays, 157. 

Fruits, gieen, mlluence of, up(»n the air, 
154. 

Fyff, Dr. analysis of tutenag, 230. 

G. 

Ganges, extract of Gapt. Hodgson’s jour- 
nal of u survey to exjilore the source of, 
31, 99. 

liases, spLciflc gra\ity of, remarks on the 
intiuenee of moisture in mndflying, 193. 

modification of, 

by moistuie, 29, 257. 

Geologjc.d ren.ai! s, 83. 

feoticTv, proceedings 308, 

.sss. 

Geolog.y of Snowdon ami tiie surrounding 
c("mUy, skeulicd’, 2r>l. 

Gihbslte," m/iue of a ntw imueral so 
named, 470. 

Glass, ductiUty of, tm aecount of several 
lircumstaiiees coniucted with, 358. 

Gold and sodi-im, diloiideof, 1.56. 

lircivity, sjieciii ■, moailKationof,hy moist- 
ure, 29, 237. 

' Grc'tdv lire of the Middle Ages, on the, 
3'JO. 

GieciiUnd, notice of Capt. Scoresby’s 
Vi)\ age to, 277. 

(irociiing, i51. on the alkohomctrical ap- 
jdicatior. of the thermometer, 396. 

H. 

llakcwell, 51. notice of his paper on tlic 
Stonesliekl slate pits, 70. 


Hare, Dr. accdlnt of his improved dcflri- 
grator, 1 1 9. 

Hjiuy, Abh(?, account of the death of, 231* 

llcrapath, 5J r.'ohservations uj)on D.’s an- 
swer to C.'s remarks upon, 197. 

Hoboken, magnesian minerals of, 75. 

Hodgson, Gapt. extracts from liis journal 
during a survey of the sources of ihc 
rivers (ianges and .Tumna, ,31, 99. 

Howard, Mr. Jt, meteorological bibles, by, 
79, 189, 2.39, 319, 399, 47.3. 

Hydriodic acid, effects upon Brazil wood 
paper, 24. 

Ilydriodide of carbon, discovery and im- 
position of, 1.5.i. 

Hydrogen gas, on the application of, to 
produce a moving power in machinery, 
62. 

on sounds excited in, 172, 

.and tin, compound of, 130. 

HypopluKs^ioroiis acid, effects of, upon 
Brazil wflod paper, 23. 


I. 


Iceland, volcano in, 234. 

Jeffe’soiiitc, account of, 231. 

Institution, Iloyal, ol Cornwall, report of. 


395. 


Iodic acid, effects upon Brazil wood pa- 
per, 24. 

Jones, 5Ir. on the method for finding tl^ 
sum of all tlie coefficients in the exH^- 


sion of a multinomi:iI, 


Iron, chromate of, analysis of, 76. 

ore from Brazil, anal} ms of, 3 1 0. 

— dilierent kituls of, magnetic power 
of, 381. 

Jumna, extract of Capt. Hodgson’s jour- 
nal of a survej^o explore tlie source of, 
31,99. • 

Juvenas, remarkable phenomenon whicli 
occurred at, 72. 


K. 

Kirkdalc, account of hones found in a cave 
at, 133, 173. 

Knives, case of a man swallowing, 314- 


L. 

Lamps, on some improvements in, 363. 

Laugier, 51. analysis of the aerolite which 
fell at Juvenas, 75. 

I.tshe, 5Jr. on sounds excited in hydro- 
gen ga>, 172. 

Iiiglll,'hiis no Action on corrosive subli- 
mate, 64. 

Lime, tungstate of, aiuilysis of, 471, 

Liudisfani, on tlie geology of, ^6. 

» A 
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Index. 


Line, straight, definition <t, 71, 
liongniire, Mr. an abstracted statement of 
tlie weather during the 20 years, from 
m2 to 1792, kept at the Imperial 
Academy in St. Petersbiirgh, 13 — on 
liuiar and solar phenomena at Toula, 
in llussia, 222. 


«. M. 

Mac CuUoch, Dr. on the Greek fire of the 
Middle Ages, 390. 

Mj^esia, action of, on salcp, 469. 

carbonate of, native, analyses of, 

389. 

Magnesite, analysis of, 389. 

Magnetic power of different kinds of iron, 
38 L 

Magnetism, mathematical laws of, notice 
respecting, 470. 

Malic acid, effects of, upon llrazil wood 
paper, 26. 

Maiitcll, Mr. notice of hi^: paper on the 
strata of Tilgate Forest, in irnissex, 69. 

Marcet, Dr. death of, announced, 397. 

Melanie acid, name proposed to distin- 
guish a peculiar substance found in black 
urine, 69. 

Meteorite, fall of, at Angers, account of, 
313. 

Meteorological account of the weather dur- 

V ing the three winter months of the years 

^82 1, 1822, 6. 

tables, 79, 159, 239, 319, 

399, 473. 

Mica, with only one axis of double refrac- 
tion, analysis of, 257. 

Mines, on the temperature of, 440. 

Mineralogy, progress of, in America, 7 6. 

Minerals, magnesian, diT Moboken, 75. 

' '■ ■ ■ — amphibolic, analysis of, 316. 

Moisture, power of, in modifying the spe- 
cific gravity of gases, 29. 

on the attraction of, by peroxide 

of copper, 151. 

Molybdenum, sulphuret, analysis of, 76. 

Moyle, Mr. on an electrical phenomenon, 
439 — on the depression of the barome- 
ter, 448. 

Multinoimal, expansion of, metliod for 
finding the sum of all the coefficients in, 
27. 

Muriatic acid, effects of, upon Brazil wood 
paper, 2^. 

N. 

, Naptha, supposed to be an ingredient of 
Greek fire, 391. , « 

New lead ore, on a, 117. 

Niello, on works in, and the pirotcchnia of 
Veiiocei«^iringuccio, Siennese, 361. 


Nitric acid, effects of, upon Brazil wo^d 
pai>er, 24, 

O. 

Observations, astronomical, 27, 17 1, 277, 
357,450. 

upon D.’s answer to C.’s 

remarks upon Mr. Herapath's tlieory, 
197. 

Oersted, Prof, instrument for measuring 
the compression of water, 236. ^ 

Oils, fixed, effect of, in destroying the 
smell of essential oils, 368. 

Ore, lead, on anew one, 117, # 

Ores, copper, average produce of the ores 
of, 154. 

Oxalic acid, effects of, upon Brazil wood 
paper, 26. c 

P. 

Partington, Mr. ('. F. analysis of his 
work on the steam-engine, 57 . 

Patents, new, 78, 158, 238, SIS, 397, 
472. 

Petersbiirgh, St. aradeiny of, abstracted 
statement of the weatlior during the 20 
years, from 1772 to 1792, 13, 

Petrifactions, siliceous, imbedded in calca- 
reous rocks, on, 236. 

Phenomena, lunar and solar, at Toula, in 
Russia, 222, 

Phenomenon, remarkable one which oc- 
curred at Juvenas, 72. 

Phillips, Mr. K. on certain substances 
which have been supposed to act as- 
acids and as alkalies, .">3 — observations 
on the pulvis antimonialis of the Phavm. 
liond. 266 — on a peculiar sulphate of 
alumina, 280 — on the composition of 
common verdigris, 161 — on some pecu- 
liar crystals of sulphate of potash, .344. 

— Mr. on the crystalline form 
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